WO 03/ 013538 PCT/ US02/ 24889 ORAL DOSAGE FORM COVPRI SI NG A THERAPEUTI C
AGENT AND AN ADVERSE- EFFECT AGENT This application clains the benefit of

U S. Provweimnads3\pplication No. 5 60/309,79 1, filed Augasiusé2 24891, the
di scl osure of which is incorporated by reference herein inits entirety.

1. FIELD OF THE I NVENTION This invention relates generally to an oral
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2. BACKGROUND OF THE | Wﬁ#@&%ﬁ E@w@%ﬁ%}%&ﬁ‘g@_ hi ghly effective
for inmproving quality of TiTe ut’, ﬁﬁfyﬁggwphel I apuse potential, may
attract drug abusers. ; anal gesi c
agents that can control severe and/or chronic pain, such as cancer pain

and post-operative p@hisapplivation Clafthsthe diifie of Ul PabuisionilyAplidgridhsNs.s .

Qpi oi ds5 al opl 0] opni sts, are.a.graup of dru t hat exhi bi t
opi um or @?ﬁ?ﬁe%]@@u%g@g%@?e@e %@ﬁoéli“ﬂ?f &'rhgd‘é CBg}’é’&“f,‘?ﬁW?‘?ﬂFCas
nmoder at e t Rerinli@Ntg entdidg) gesi ¢ agents, but provide other pharnacol ogical
effects as well. 20 There have been previous attenpts in the art to control
the potential for abuse of opioid anal gesics. For exanple, sustained

rel ease fornms enabl e an acti ve FIEIgD ©F THE INVBNIHONWer nmany hours, and
such sl ow rel ease teﬂ‘c]is.to deter il1i ci} use of i o.ds because abusers

opi 0

tend to prefer the g is invs iR Felates grofrally fo g %ﬁb@ﬁfgé% FREOTPLHSLE 2

provi de& bmefageﬁiﬂ@t:ﬁt;ﬁﬂl&@aec@@hﬂédﬂagerﬂ ug abusers, however, can def eat
the controlled 25 rel ease design by crushing or dissolving the original
drug form for exanple a tablet, giving them access to snortable and/or

i nj ectabl e opi oi ds that pnroBAEKGROUNDSOF FEEANVENTIYONt here is an
inportant need for npre effective nethods, of deterring opioid abuse while
still keeping oral | YlaufernspEs %%Pnﬁﬁﬁr%ﬁ‘@glyaﬁféﬂ“é"o{"é‘ Brogﬁ’tgiqé‘ﬁ]?@ ‘\%E‘Se have a
| egi ti mat eppegstahirof thdi€sBusSPotBhti) may dttraf AngRsHuesrs ! Pott édatnpld, @pioaIy diéev e

i nvol vedsconbj ni ng an opioid with an _opioi ngnt oni st.. en adm ni stered
orally, theellen pplaets ssraisihehrapEontl SRR APEYI ¢ PYR1 TU6h 20¢30C HePbi oi d
W th m ni ngld Rest-bpdtatdbe e banh@ AR0istbject\h @PusedFiniY Gdey. €d parenteral ly,
however, the antagonist.can b r of ound|

, ep y antagonistic to the, opjoid.
Particul ar exanpl es Epioidss Alse KAPVH At PRIMIE aeARIsts fEe émfméh%ﬁﬁ%‘gﬁsi ng 35
nal oxone aGﬂuﬁﬁoBPﬂioﬂﬁliﬁH—liEé(p&gg%rgeéé?ﬁides are TAY167¥d P¥inardly 49 shoderbteltd strong

Lewenstein et al.); WO 03/01 US02/ 2488
analgesic agents, but provide other pharmacological effects as well.

20

There have been previous attempts in the art to control the potential for
abuse of opioid analgesics. For example, sustained release forms enable an active
ingredient to work over many hours, and such slow release tends to deter illicit use of
opioids because abusers tend to prefer the quick euphoric rush, also known as the "burst,"
provided by immediate release opioids. Drug abusers, however, can defeat the controlled

25 release design by crushing or dissolving the original drug form, for example a tablet, giving
them access to snortable and/or injectable opioids that provide the burst. Accordingly, there
is an important need for more effective methods of deterring opioid abuse while still
keeping orally administered opioids available to patients who have a legitimate need for
them.

30 Prior art approaches to this problem have involved combining an opioid with
an opioid antagonist. When administered orally, these combinations provide the
pharmacologic action of the opioid with minimal action of the antagonist. When
administered parenterally, however, the antagonist can be profoundly antagonistic to the
opioid. Particular examples of such combinations include compositions comprising

35 naloxone and morphine or oxymorphone (U.S. Patent No. 3,493,657 to Lewenstein et al.);



met hadone and nal oxone (U.S. Patent No. 3,773,955 to Pachter et al.);
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The present invention relates to an oral dosage form comprising a first

composition and a second composition, wherein the first composition comprises a
therapeutic agent and the second composition comprises an adverse-effect agent, wherein
the second composition is coated with an inner acid-soluble layer and an outer base-soluble
25 Jayer.
The invention further relates to an oral dosage form comprising a first
composition and a second composition, wherein the first composition comprises a
therapeutic agent and is coated with an inner base-soluble layer and an outer acid-soluble
layer and the second composition comprises an adverse-effect agent and is coated with an
30 inner acid-soluble layer and an outer base-soluble layer.
The invention further relates to a method for treating or preventing pain,
comprising administering to a patient in need thereof the oral dosage form of the invention.
In one embodiment the method comprises administering to a patient in need thereof an oral
dosage form comprising a first composition and a second composition, wherein the first

35 composition comprises an effective amount of a therapeutic agent; the second composition
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WO 03/ 013538 PCT/ US02/ 24889 conprises an effective anount of an
adverse-effect agent; an effective anount of the therapeutic agent is
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coated.  composition useful in the oral dosage forms of the invention.

Fig. 3 shows a cross-sectional view of a first embodiment of the invention,
which is a capsule containing coated granules of a first composition and coated granules of
a second composition.

25 Fig. 4 shows a cross-sectional view of a second embodiment of the
invention, which is a two-layer tablet.

Fig. 5 shows a cross-sectional view of a third embodiment of the invention,
which is a tablet containing coated granules of a first composition and coated granules of a
second composition.

30 Fig. 6 shows a cross-sectional view of a fourth embodiment of the invention,
which is a coated tablet containing a first composition, with granules of a coated second
composition dispersed throughout the first composition.

Fig. 7 shows a cross-sectional view of a fifth embodiment of the invention,
which is a tablet wherein a coated composition of the adverse-effect agent is further coated

35 with the therapeutic agent and then the therapeutic agent is coated.
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-3 WD 03/013538 PCT/ US02/ 24889 5. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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when oral ly admi ni stered and an i nner. acid-sqluble | ayer, dowgl ch does not
)l

get di ssol Rasersoble layesang an pmpnacid-golubledayen Wdath ot diggplyed,whgn grally
adm ni st er gghihRiefedRld Bifknt. t he oral dosage form passes through 30 the
st omach él rst, where its acidic environnment dissolves the fi
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I nner base-sol uble layer. Here, her apeuti ¢ agent , can sor bed by

the body. $olublelyerand a hqq@rsglebl@rtweech%ti@lqrti%r@ the layess @dhwcwmgr?ndht grst
base- sol ublgnARMU R is different from that of the layers in the coating on the second composition.

The coating covering the first composition comprises an outer acid-soluble layer and an

25 inner base-soluble layer, which are dissolved when orally administered to a patient. On the
other hand, the coating covering the second composition comprises an outer base-soluble
layer, which gets dissolved when orally administered, and an inner acid-soluble layer, which
does not get dissolved when orally administered to a patient.

When orally administered to a patient, the oral dosage form passes through

30 the stomach first, where its acidic environment dissolves the first composition’s outer acid-
soluble layer, and then passes into the small intestine, where its basic environment dissolves
the first composition’s inner base-soluble layer. Here, the therapeutic agent can be absorbed
by the body. In contrast, the second composition is coated with an outer base-soluble layer,
which is substantially insoluble in the stomach’s acidic environment. Therefore, the second

35 composition passes through the stomach with both the outer base-soluble layer and the inner
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which is substantially insoluble in the stomach's acidic environnent.
Therefore, the second 35 conposition passes through the stonmach with both
t he out erwbasmixses ubl e | ayer and the inner -4 WO 03/ 013528TRG02/2X88%/ 24889
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20 opi oi d-recept or blndln? and reduci ng the opioid an
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form of thQiniheee By thdWeRid hegdviertbfdeithgent. For eRdndplk Ywhdie &2 théthgsiticdosage
form can experience.the full harmacolggl cal effects, of the therapeytic

agent. \heteentisan Qainid agonistapd theaduerse-pct aeemds aonigidntagapist Ard theora

dosage fodlcma% forATP Binfiféred With, tﬁél@pI@ﬂa%ta%oﬁ@%acom@sdyﬁasmm@nsl {nitdreeritigiveith
di scour ages the user from 25 tarrperl ng t he .dosage form I\/breover
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be effective to rénmove the therapeutic agent from subject's Ahusi ng

the therapeerdly age mta%é’@é?ﬁ@@%w G¥RITICASH he Mﬁhmgﬁﬁmﬂﬁff{eﬁ@ obthg)

dosage for Q) Peﬁt{beaggﬁtes\ﬁﬁére th%@fsb%ﬁe&%&%ﬁ?m vistic AP Ede il Bosdzpe
adverse-effect agent exerts its undesirable 30 effects, In one enbodi nent

of the prefosmtis famnsrad with, thnemetic agentciadysss vemging whirh disgetrages the user from
25 tampering with the dosage form. Moreover, where the adverse-effect agent causes vomiting

the oral dosage form of the invention not only discourages users from tampering with it, but
can also be effective to remove the therapeutic agent from subject’s body. Abusing the
therapeutic agent becomes less desirable when present in the oral dosage form of the present
invention because, when tampered with, the adverse-effect agent exerts its undesirable

30 effects.

In one embodiment of the present invention, the first composition is intended
to be released slowly after it is orally administered to the subject. This prevents the burst,
which some abusers seek. The first composition can be formulated as a slow release
formulation, for example, by further coating the first composition with a sustained-release

35 coating that slowly dissolves so that all the therapeutic agent is not released at once. In the
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to be released slowy after it is orally adm nistered to the subject. This

prevents the burst, which sone abusers seek. The first conposition can be
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anti-epileptics, anti-fungal agents, anti-gout agents, anti-hypertensive agents, anti-malarials,

25 anti-migraine agents, anti-muscarinic agents, anti-neoplastic agents, erectile-dysfunction-
improvement agents, immunosuppressants, anti-protozoal agents, anti-thyroid agents,
anxiolytic agents, sedatives, hypnotics, neuroleptics, B-blockers, cardiac ionotropic agents,
corticosteroids, diuretics, anti-parkinsonian agents, gastrointestinal agents, histamine
receptor antagonists, keratolytics, lipid regulating agents, anti-anginal agents,

30 cox-2-inhibitors, leukotriene inhibitors, macrolides, muscle relaxants, nutritional agents,
opioid analgesics, protease inhibitors, sex hormones, stimulants, muscle relaxants,
anti-osteoporosis agents, anti-obesity agents, cognition enhancers, anti-urinary incontinence
agents, nutritional oils, anti-benign prostate hypertrophy agents, essential fatty acids, and
non-essential fatty acids. The first composition can comprise more than one therapeutic

35 agent.
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25 benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
desomorphine, dextromoramide, dezocine, diampromide, diamorphone, dihydrocodeine,
dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl
butyrate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,
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30 hydromorphodone, hydroxypethidine, isomethadone, ketobemidone, levorphanol,
levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine, methadone,
metopon, morphine, myrophine, narceine, nicomorphine, norlevorphanol, normethadone,
nalorphine, nalbuphene, normorphine, norpipanone, opium, oxycodone, oxymorphone,
PANTOPON, papaveretum, paregoric, pentazocine, phenadoxone, phendimetrazine,

35 phendimetrazone, phenomorphan, phenazocine, phenoperidine, piminodine, piritramide,
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Other examples of therapeutic agent having potential for abuse include, but

25 are not limited to, dronabinol, glutethimide, methylphenidate, nabilone, anabolic steroids,
methylprylon, ethchlorovynol, ethinamate, fenfluramine, meprobamate, pemoline,
levomethadyl, benzphetamine, chlorphentermine, diethylpropion, phentermine,
mebutamate, chlortermine, phenylacetone, dronabinol, nabilone, benphetamine, chloral
hydrate, ethclorovynol, paraldehyde, midazolam, and detropropoxyphene.

30 The therapeutic agent may also be an agent intended for delivery to the
colon. Therapeutic agents intended for delivery to the colon include, but are not limited to,
agents that act locally in the colonic region to treat a colon diseases such as irritable bowel
syndrome, irritable bowel disease, Crohns disease, constipation, post operative atony,
gastrointestinal infections, and therapeutic agents that deliver antigenic material to the

35 lymphoid tissue. Agents for the treatment of colon disease, include, but are not limited to

5-ASA,; steroids, such as hydrocortisone and budesonide; laxatives; octreotide; cisapride;
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agent . Li kawths ¢therapeetic agebtmzbelomk dgragefarm of the present invention, an opioid

antagonist can be used as the adverse-effect agent. Likewise, when a benzodiazepine is

\

75 used as the therapeutic agent in the oral dosage form of the present invention, a
benzodiazepine antagonist can be used as the adverse-effect agent. When a barbiturate is
used as a therapeutic agent in the oral dosage form of the present invention, a barbiturate
antagonist can be used as the adverse-effect agent. When an amphetamine is used as a
therapeutic agent in the oral dosage form of the present invention, an amphetamine

30 antagonist can be used as the adverse-effect agent. When the therapeutic agent is toxic
when dosed above its normal therapeutic range, i.e., there is a potential for an overdose,
then an antidote of the toxic therapeutic agent can be used as the adverse-effect agent.

The phrase “adverse-effect agent” is also meant to encompass all
pharmaceutically acceptable salts of the adverse-effect agent. Pharmaceutically acceptable

35 salts include, but are not limited to, metal salts, such as sodium salts, potassium salts, and

lithium salts; alkaline earth metals, such as calcium salts, magnesium salts, and the like;
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with any Ki 1 TilR age I'ng an o I azepi ne,
a bar bi t ur effestivelydnducss vcrmlltlagaﬂex‘@dampllmstlamflnelnémgcblaglehhmltsalutm iiscac gngr  use
apomorphine.

25

5.4 COATINGS
5.4.1. COATINGS INSOLUBLE IN THE GASTROINTESTINAL TRACT
Examples of useful coatings that are substantially insoluble in the
gastrointestinal tract include, but are not limited to, coatings comprising a hydrophobic
30 material. In one embodiment the coating that is substantially insoluble in the
gastrointestinal tract comprises a cellulose polymer. In certain embodiments, the cellulose
polymer is a cellulose ether, a cellulose ester, or a cellulose ester ether. In one embodiment,
the cellulose polymers have a degree of substitution, D.S., on the anhydroglucose unit of
from zero up to and including 3. By “degree of substitution” is meant the average number
35 of hydroxyl groups present on the anhydroglucose unit of the cellulose polymer that are

replaced by a substituting group. Representative cellulose polymers include, but are not
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as the adverse-effect agent in the present invention includes any drug that
safely and effectively induces vomting after adm nistration including,
but not IwoisedsBO, i pecac and aponorphine. 25 5.4 COATI RGE/B0A24889

COATI NGS | NSOLUBLE I N THE GASTRO NTESTI NAL TRACT Exanpl es of useful
coatings that are substantially insoluble in the gastrointestinal tract

i ncl ude, Himitestto, paymeisiseieetad fiom esdlutosn geylatermstinlopndiacylatpdredploseiriacglte,
material . J.f,Q08,& f%f‘i%&e &1££eeta(fé)%lhﬂgsett ?}et%tg rﬁ%ﬁ?%ﬂ%éeﬂulo@@m uble in
the gastrolinte % I’'ses In certain
enbodi rrentaékanvh@scmbnmlcbsmd tlp@ﬁl in;c arosflaéeswld mpmeﬂl wﬁémcelblcﬁéplkanﬂétés
ester, aﬂ?ﬂ%‘

pol ymer s h%(\fét%é&ﬁg@l?\ﬁgfeg#o?ymﬁrg %Eul?te c(g)lrlll%% %lga anaarg% d?%?%dt% gigﬁonultt of
from zeso Mr%,toallalneb aostatelaving 31 acBtyl tetdenttap t@ab@magtw Ba8legellylesensatate t he
average n 0 t yd of
the. cor 1 ul ByEie P Sobr SREPY o B B nERlo ol ol U, ARELNERSSaltild
Repr esent dtalvug adéJSI of deat péd Jard &n acmyl quletentblftabamte?SrtoM 8%4.0Ingme03/ 013538
PCT/ US02/ | i de I

cel | ul ose2e | ac Htr%% gllhflggie r|£a§t§/l %lﬂﬁ&& ﬁu?cf%ggétg%e ogggioﬁog]la%ese

di acet at e (lmlmwlmeoxtlnglammub; wiight), calliujosa a@btatf: poopidnake sélul@aemmleat es,
nono, t

al kenyl bal‘]%q'a%xée(fﬁ’clsg QG?&F %‘l?%fsa?e Sls?en?rlli:b(rlg le)"{r%g el InoﬁF' gm%églgﬁgdet ate havi ng
an acetyl etthmcteéhlosapasmab@mcoat@ll%ahoatﬂ{ltooﬁ%acet ate having an acetyl
content up to about bout
1to 2 and an acetylﬁ(%:{)en 8%1?1 c%{ﬂulﬁs‘% ﬂﬁ&?l&@@‘%%ﬁula@wgpgggaég t9 f(%g

havi ng a Rf$Sbowtfl.&ibudlia pmpybcoat@ndfahwab‘é?.w 4%¥%6rnd athydfoxzbeonten8 6f awutt2.88%

I n one r I

acet ate, B LPoauisbR St iy ApruRe RS oPaBhink h a3 Epehifor gt

cel | ul ogg tadé¥gted pboprydrantent af@boutl 3dge 38&’et:elﬂld05bmcbtatqmwyrete hgeingahose

acet at e pht hal at ar. cel

et hyl cel | ACEYEC imgﬁa@?‘ﬁgﬁ‘ﬁg‘%’n%en fcgﬁtg ‘ﬂe”qn‘% % %ﬁ@éhgpecwf I C

cel | ul ose qoateptref sboun@.l uadd.7¢&|celiblosetripeydge bavmg alfa8i ofqpbaut®. %to 3 edchasout 1. 8
and a prop ent of 39,2 to 45% a_hydr e ut
R e e T Tt L B L T e e
acetyl contiewicimte, albedllule 1150d1moi&%elh1ﬂtttedldaylayelsylhvinglaﬂhﬁt ofciboatib2to 34 t o
39% cellul ose a but. rate avi an _.ac | ¢C ent . of t 2to
29% a %t??@fis%gﬁﬁoéﬁ&%?m Slﬁelhif’sei ggglquateaﬁgﬁ Osr%ffé?cg%qate ?:e(%n elrélt of about
0.5 to 4. Wipemaioatel a&iacdesuea;a;ﬂcaﬂlﬁoifwsnbmgs celbldSe acdtatabatyrate, celltlosSacstatdh as

cellulose triace cellul e tr al erate, cellulose trilaurate,
cel I ul ose 4 Itqn,ga&eﬁhubg{ltg 1@108%%’6 ate propionate.

Additional cellulose polymers useful for coating the second composition

with a coating that is substantially insoluble in the gastrointestinal tract include, but are not

25 limited to, acetaldehyde dimethyl cellulose acetate, cellulose acetate ethylcarbamate,
cellulose acetate methylcarbamate, and cellulose acetate dimethylaminocellulose acetate.

Acrylic polymers are also useful for coating the second composition with a

coating that is substantially insoluble in the gastrointestinal tract. Acrylic polymers include,
but are not limited to, acrylic resins comprising copolymers synthesized from acrylic and

30 methacrylic acid esters (e.g., the copolymer of acrylic acid lower alkyl ester and methacrylic
acid lower alkyl ester) containing about 0.02 to 0.03 moles of a tri (lower alkyl) ammonium
group per mole of acrylic and methacrylic monomer. In one embodiment, the acrylic resin
is Eudragit RS 30 D manufactured by R6hm Tech Inc. of Fitchburg, MA. Eudragit RS 30 D
is a water insoluble copolymer of ethyl acrylate (EA), methyl methacrylate (MM) and

35 trimethylammonioethyl methacrylate chloride (TAM) in which the molar ratio of TAM to
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trisuccinate, and cellul ose trioctanoate; cellul ose diacylates having a
D.S. of about 2.2 to 2.6 20 such as cellul ose disuccinate, cellulose

di pal m t awe,030ei5B&il ose di oct anoate, cellul ose di pent anoatP€I/man2438€st er s
of cellulose such as cellul ose acetate butyrate, cellul ose acetate
octanoate butyrate, and cell uI ose acet ate propionate. Additional cellul ose
pol ymers uefremainisg cepRenes thife &PBO%qqepwusmswna of gayiinFsiBat i s

substanti acy ak E%J@M&?G?r RS chfiBe g@&ltts%attﬁésdvaﬁb difeCdg ehf@ﬂtﬁé‘ﬁwe&iﬁn are not
25 limted to, acetal dehyde di nethyl cellul ose acet ate cel lul ose acetate

et hyl carbamate, cel |1 @gélnéé&oétrée%@fﬁw sweniom the acaylie Rodymeriipseleciedsirome

di met hyl ampgageld dJAIfaslﬁems@rgﬁé feid céfomérg rH&hM%étﬁa&&lﬁteaéoﬁglyHﬁ%f edhoazwthyl
coating the second co lon Wt coat is substanfia

i nsol ubbe mnthﬂmdage&s@%@ﬁh}émthwlﬂtpa@ply(mlw 4%d)pmly¢mtbacm@| a@tﬂé but are
not limt eﬁanr%lgg dh! 'aFk Bty dﬁ)@ﬂﬂérk oﬂQm‘é@x@PﬁﬂéﬂﬁE@la’i%”ﬁ&l%btﬁ@&yfaf&m
acrylic an acryllic acid ester the co yer of acrylic acid
| ower al kyPolgsnesiryl @mhmlﬁabmplyenerwlwcmﬁemwalgxltréw;la%lmeeﬁomlagleabout
0.02 to O. &gwn e er nole of
acrylic an%@%@gﬂg%ﬁ{clagﬁn%hg%r d%g}tr%d%nbodl %ﬁ?boﬁgﬂggfyl lc resin is
Eudragit RS 30 D rran\b’fhsewpké@lowqimmor@aﬁcth@pomneﬁswﬁ@aaﬁgcoamg thaidy agi t

RS 30 D, betél%lgfm%mg@wp hggsﬁﬁ%twam @t eshpme ?%M@r@ d E et 3?’?342” TAM

met hacry?at yl ammoni oet hy! hacryl at € ¢chl
i n which t¢itrate@hdior peetyldribytycaate.onay also mcbmmqmah@mimsoihmeamg tbﬁe

remai nin lic
esine ousEeRERLE SR b e S P B et of
t he i nvent ¢adering ageptsy tako, Anddotyopagnesinmsstedrate iwhich geenv¢lblnowrhia th@:@gﬂtling apol yner
I's selected from acpyj ﬁéeﬂlﬁ&ﬂcogﬁﬁ%ﬁl%rs)f dnd c%ﬁggsﬁBH%%@Jo%hngﬁﬁmé'

nmet hacryl ate copol yner oxyet acry cyanoet

met hacr 5 asubstantiallyinsadulyle llfctha(ga%tyomtpsﬂﬂ}(mhb@ inaluds, het nof limited h‘acr ylic acid

Dol o ( mot hyPOIRRRHYERLGBLe BARYCBELAY) cdpeiRei nofffiack TotlTRIcBRLY o ©
met hacr y| apdyanbydtigasepqlyorfwiestersepdizeapydlaatones, pplmhwldmrza@)sa pcé_vs@cejnaydﬁ:saw .
et hacr y| Bt g&%Q(kg%%gﬁmrm%ye@tegé{)(&124318% 099' @paén%agﬁx&a i@o! ymer s

used as a
gast r oi nt emlycthylemer eide copolynadss, @W(@slrmwbzmm) pokyphospbessydrs, and stixiptes
C|trate261T%/I%r acetyl tributyl citrate, may also be adm xed with the

pol ymer & Qoat i ng that is substantially insoluble in the

gastroi ntestinal trabtcenain mﬂmdlmﬂm,alnerpd}ztdcrtqomwssmpolaélactwtglmdlingcidgent s,

I d/ |
Pol yirers. QB IRFE S ED Heo albboR i Foyinf A WMo M itftRRBbAN BT
15 subst an2,0ed twahousm(l;@ﬂ(bdalmns hEhegato Dﬁlannescud naglywlmcacuhissfmm aldutid€Q:0but
not 1imteg %8%%% ﬁx& 'Sﬁefcécﬁégécﬁr'n%ﬁt%lﬁ aB&11Bs:36. Bofsiatti&BREONTRE B may be

polylactld
25 prepared by the procedure set forth in U.S. Patent No. 4,293,539 to Ludwig et al., the

disclosure of which is expressly incorporated herein by reference thereto.

The coating that is substantially insoluble in the gastrointestinal tract is of
sufficient thickness to prevent release of the adverse-effect agent from the second
composition while it is in the gastrointestinal tract. Many of the coatings that are

30 substantially insoluble in the gastrointestinal tract are slowly biodegraded or dissolved in an
aqueous environment and, after sufficient time, will eventually release the adverse-effect
agent. Accordingly, the coating should be of a sufficient thickness that does not permit the
adverse effect agent to be released during the time that the adverse-effect agent is present in
the gastrointestinal tract. The thickness of the coating will depend on the characteristics of

35 the coating composition being used.
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pol yanhydri des, pol yorthoesters, polycaprol actones, pol yphosphazenes,
pol ysacchari des, proteinaceous polyners, polyesters, polydi oxanone,
pol ygl ucowetoa/013568 yl acti c-aci d pol yet hyl ene oxi de copol ymemrajso2/24889
pol y(hydroxybutyrate), polyphosphoesters, and m xtures 20 thereof. In

certain enbodi ments, the pol yner CO%I’I ses a EOl yé | actic/glycolic acid)
copol ymer, a copol ymer of | acddd Rhavi ng a nol ecul ar
wei ght of about 2, %Qaﬁ@u@&%ﬁdnﬁ%s qg@c&%hé%@e‘ful ﬂ;hﬁ‘e pRbdR ienti@sti c acid

to glycolic acid is from about : to about 25:75, in one enbodi ment
f r om aboutCoOFPIBEs arm%wlablﬁlwegl Vé%lerl@ adif-aplubleayer > tefers &0 layer et 16 he
procedure s%%%ta.lflv\tﬁillé'rﬁolu'ﬂlééﬁ pl-f)éf 186X thi¥Paboht Bﬁ% G B4t §1fbsiaﬁgmygm§’61ub?lle at a pHOT

di scl osure o I s expressl Yy |ncorporate herel n y ref erence thereto.

The coafi ngreathrthan shoutipBisht Jngrieenibedisnans tae pid splublgdayerds subsiantial tract
is of sufj@iienta Cﬁmbpigggeﬁan 52 &pﬁ’@@tbu& ?ﬁlﬁ?aﬁﬁaﬂ’}t mts&ﬁbﬁ%v% ntE‘%tréa‘?é}tthﬁQent

fromthe second onposi tion I'sS I n the ‘gastrolnt e tract
Many of t haboutpHl iy @ma@em@@ngmtb%mamrsamb;e lamros amséanitlﬁllx srduble at a pH

gastrointe n@ggr;;ghan 36t 3RS ﬁhpmbytamaggqggoiﬁ? heéﬁﬁahqbém preslyeous

envi ronne ter sufficient ti ease
adver se- ef Thecacid-sajabrie layActyprcaHy\gcbryprlsehenamétsph@lesmml@r be of a sufficient

t hi ckne f@et hat does R?% Fglﬁ tfl«b@}r?&d%&l;s%ﬁtﬁﬁ{' ?&Ebl@gqmentlge&)&) (ie%tl:rﬁﬁesaed

during time that dverse. ect
gast r oi nt elsyarnmleartsrsahlfole tﬂihedegmectlkat @portisi thmto‘da@h lihg lwer cowmoécmxamplehe

bt Usos) Agsgr sl JRsk aER AR FRLRAR  coffBoRBbR e 8 Eond cbinptifiy/ 1015535
coating usmﬁdd aviaflaile & ﬂnnesémnmﬂrt/eﬁthiefgastmimmmawsctamalacffcbti@olaubuet | ayer.
The term "aci d-sol ubAg uie@ﬁ%fem tﬁ%@{rg glgst'ingléﬁ{/ ir{sgﬂfblé ’swh &’s%h%‘& @%#e at

sol uble at a pH of l'ess Than &b stant | a nso

pH of 51grlaydremeaﬂsahatalwlayerpide5m5t dlSSDlV@N)e deesrodindetoty daghes thdl acpagodrud that

| ayer is su n e t but
subst ant i aYVFS‘if‘%h Vergf%‘u &aﬁlp‘i‘% ai&‘lraglgts(8 “bk Ber, Qg&e%%ﬁﬁtle ng ?ﬁrsénot her
enbodi nent qonummm m“—assmlcoﬂﬂ @nhpm&mn; ] rmumsdcaantaulablleyo twl anbirenracnta)f gid of

ngﬁt t Bﬁ“sé‘ag nﬁ%ﬁ naj é%&t (;)rl{t 2 gg%aglaélleq{) ne enOﬁ?ﬂQAt%ﬁe S%sgaﬁ%gtélg%?ﬁ&ﬁhbf han
pol ymer . ll@ssﬁthamaeeffdfwlveam;)umthe phrase substantlal ly soluble,"” when used

9, eSO et SRR e KR U A BB BRI,
| ayer, a fammbnmmwﬁimsﬁldriahty Sucha pslymmndis compersially amgilabe aerIdléRMHTIEaU)OB to
7 e OBl bR SEHB] BHER b ATl o ELL S 2
suitable amd soluble polymers can be found in “Materials Used in Pharmaceutical
Formulations,” edited by A.T. Florence, Society of Chemical Industries, 1984.
25
5.4.3 BASE-SOLUBLE LAYER
In various embodiments, the coating of the present invention comprises a
base-soluble layer. The term “base-soluble layer” refers to a layer that is substantially
soluble at a pH of greater than about pH 5.5, but substantially insoluble at a pH of less than
30 about 5.0. In one embodiment, the base-soluble layer is substantially soluble at a pH of
greater than about pH 6.5, but substantially insoluble at a pH of less than about 6.0. In
another embodiment, the base-soluble layer is substantially soluble at a pH of greater than
about pH 7.5, but substantially insoluble at a pH of less than about 7.0. The base-soluble
layer generally comprises a base-soluble polymer. In one embodiment, the base-soluble

35 polymer is an anionic copolymer of methacrylic acid and methacrylates having carboxylic
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15 layer, means that the |ayer does not dissolve or does so only to a
degree that a portion of that which the |ayer covers, for exanple, an

aci d- sol Wwwbeslompses , a base-soluble layer, a first conposipCirarsp2/osssa second
conposition, is not made available to the environnent of the
gastrointestinal tract or is nmade available to the environment of the

gast r oi nt easid fuctionadigies.i $uch applymerds cemmerdiaavedabierat RUDRAGITL &S5,
enbodi ment g ubﬁf&s@ﬁ 368l EB DAL, &%ﬁkﬁmtsmdoa(gw%mmly av%ﬁﬁﬂl@ﬁ‘dm

functional it I's conmercially avai l e as T E 100
or Eudr agi ROIEHMQ)G?E&?KYW&Q{MGW)’) Vﬁxmléﬁt%ﬁmh@éﬂﬁﬁﬂsfbaﬁahﬂblees of
other sui Hgtﬂg}ngrsgﬁﬁ e fndRh %@r%@%d‘fﬁ?h%agaﬂﬁgl FémulMR{oRE, > @ﬁﬁedtlﬁﬁﬂ T.n
Phar naceuti c or mul at1 ons |'orence, Society of “Cheni cal
| ndust r 5 esFlotewga, SopBtyso i EnEpatindetrigel PS4AYER | n vari ous embodi ments, the
coating of the present invention conprises a base-soluble layer. The term
"base-sol uble layer" refers to a layer that is substantially soluble at a
pH of greater than about pHISSEOWREEEASEIORMULATIONSbl e at a pH of

less than 30 about SpQy,l eﬂxb%ﬁﬁn%[f"‘%ﬁ@'{}{aéfégeutlcthiag% P@%aeésehgigkﬁy bib#@fmd. S

substantially soluble at a gre out
subst ant i aSllu;abilermtrgbﬂbr@QaSaqumu@ﬂlon%klwwm@ﬁh@ﬂ?&ftorfbn@’y skil inghmarher

enbod MG inchilfe A ekl Relef Sy berRPLAM ! VecaPl Bletoraldctaiioifs

greater ut su stantia I nsol ubl e at
t han about ofthe mvthteorba?seglsanu@bsagelf@yr@rsug@bienﬂal qryl aﬂmmir@tw, alqbevééabém,ubl e

pol ymer . '%LPQ acr@ﬁ Ua;néts ag.a%@m%nﬁ%mdgqt cﬁ%waﬁed' 9' oni ¢

copol yrer and nmét hacr avi ng car oxy -13 WO
03/ 013538 mmps@;@ﬁ by 88preszot wvéntiomt i onal i ti es. Such a pol yner i s

|1 I .
L or EUDRAG T & 100! T e Aale bt 8 ictbeug kb the Accompogila e 1
\é\éi ]E er ng sit be fﬁafnuriatn#))y vEiasphducerst faytehamplepit, mmrmem{\eateptor gtiver sAc_?_n
e found i . T.
S°F1 or enceP eIt Boir BmpPAHE TR L AR Br ey Bty Bin
FORMULAT! @Badhmvoch,éoewtanmplcr’eymoatmg@r acﬂmncalpganht: itherapanc aant methezwstiodd¢dowl y
O & i v stelaaid SARlhoSO e Ced b RRR I LOL DUth AP SN P of s Bl

ordinary s ose escri b erein
readi | y seineentenh if dcﬁnmddlevmm hs 8 haanmlmld ol ogAMEs <bii:rrounm0uo<ﬂs irrcdudimg/polymens,

Si ngl d f | bl
capsul o2y bUPERARico, Bs serkBabiF pshinlel (RS, BCRipRRy S RE ot a0 €t <
cont r ol | edesrsbhieatsom thereof, dmfnmﬁastsedlelaynﬂrdsﬂ}:dmekamf thmt}erapamtm agent from the

first composition of the oral dosage form of the invention.

As discussed above, in one embodiment of the invention the therapeutic
agent is formulated for controlled release by coating the therapeutic agent with a sustained-
75 release coating. The term “sustained-release coating” refers to a coating made of one or
more materials that allows for the slow release of the drug over time. In one embodiment,
the sustained-release coating is a pH-independent layer, i.e., a coating that has a defined
permeability that is not influenced by pH. The term "pH-independent layer" means that the
difference, at any given time, between the amount of drug released at, e.g., pH 1.6, and the
30 amount released at any other pH, e.g., pH 7.2, when measured using a specific method, such
as, for example, the USP Paddle Method at 100 rpm in 900 ml aqueous buffer, is 10% (by
weight) or less.
Any sustained-release coating known to those of ordinary skill in the art can
be used in the oral dosage form of the invention. Sustained-release coatings are well known
35 in the art (See, e.g., Remingtons Pharmaceutical Sciences, 18" ed. Mack Publishing Co.,
Easton, PA, 1990, p. 1670). Typically, the sustained-release coating comprises a water-
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The controlled rel ease of the therapeutic agent fromthe first conposition
can 15 be stinulated by various inducers, for exanple pH, tenperature,
enzymes, Wwetosn13ses ot her physiol ogical conditions or conpoaricte2/2i88e
controlled release of the therapeutic agent can be achieved, for exanple
by coating or adm xing the therapeutic agent with a controll ed rel ease
conponent . iInyplubleanaterial Giek a3 2 B@x pep Baxdike SHPNSAL fatty alcohRd, ssHaw eingt t he

present i xRHSdnRd Ve éﬂ@d‘lé 5 dvi&r iGldluiie caAlANEPAYPHO6f dByticling/o? incBiieRAeNds,
i ncl udi ng pol yners, % ymer matrices, gels, perneable nenbranes,

| i posones, acdher @E}bﬁ@ﬁ’éﬂowb’rdlg%@blel%é‘lss@lﬁ’a e S‘éléf’nlﬁ}oh‘ﬁ’tlindhe pherhegpating at _
faci || tat e hl)iGANdEA ithe 1AL 8ASR kioh BRoliSE 8RAYI JF rASARIng'd @iBnghe i rst

COHDOSItIOﬂ (6] oral osage ormof the invention. As di Scusse above
in one érrbmﬁnms fdfn thads smoevitand islogpet. eapablsd sepportinggaigments apd pRer at ed f or

control | edgd, aﬁhgaécﬁubaé FORIIKRY idAe ab dBERARE! GEn& B khaifnlcdht RppRbdRANe 25

rel ease coatin ferm "sust al ned-r el ease coat’i ng" refers to a coating
made of onBrsbeompastiopafascxamplettien inthedaam pba tabld ok p grpnule, aackicye apyfgr ug

over time.gdifn 1&@?&&%@9&t%tabouttisepe§¢e%t Ao, NELRRECSP AalyDE 1ds8erdr greater
pH i ndependent layer, i.e., a coating that has a defined “perneability that

i's not i nfdepsndiagupgn diphysieal m@mﬁlesqu rh@dbgémélﬁtag«rrﬁy@ludq%aﬂse formulatione
differe an hea reg'ré’l@eﬂietrétge bet ween t he anmount of drug rel eased at,
e.g., pH 1.6, e 30 amount rel eased at any other pH, e.g., pH 7. 2
when neasur ed u5| ng hl@q@@mbpdgn%tth@wstasre@weleage CORHRE EXBPHNCE 3 hyfrophsipc

Paddl e Met étﬁgmal ne%g ﬁ%ﬂ%tmbe%&ﬁ%&g&lpﬂswrcd oY (P¥er-i iﬂ‘%lﬂﬁé) or

| ess. Any se coatin ord| nary in the
art can beeliulsie pqlnymmswhats aaégqgéllmlesqnf@fexamquﬁ&)é@ﬂllume anacryhc

Sust ai ned- ﬁﬁkﬁgpgrﬁgﬂhk@ ééfte wel | knovvn 35 in the art (See, e.g.,

Rem ngt ons riaceutical Sciences, 18" ed. Mack Publishing Co., Easton,
PA, 19905 p. 1670). Ingsother f:lybocilm@nts d@tsastn@adfr@lﬁ@weatemqm@sebmﬂ& a

ter- -14 3/
or & e | T8 Ay deidho Bl ke Bt KitmaceAONY Ak Cep R Slle peBRrne 12
veget abl e mahnplmalufeacrylwwlyamre:an &k lankeylate gronsthaarylefe, énrmyd ifigraer/ ayrmore
et hacry| '8@%& achl nACOABEE: ds%é?%ﬂ&’ac‘ijd gaal, LBl ah Q_yrlmka/@smrge Plskd known

in the art coa fln ornu ns use In t esent 1 nvention
shoul d be pepabiseanbe patuntm,m anigniz, gltnqmnlgmc ® thetit 1sm§x§ublefto lohtatrhpalymers dad ot h

d el t t
non- ¢ ox 20, e sGBRY o e SRRSO N SR Wil w08, SO YOS, |
first corrpm:lymmnl,seﬂtlbforelmnpp@eméuhe pmserltten\femtlnnelfe thosegbatetre mﬂrk&tegmd@n e,
Lo achi eveyg Al Qlihe EOMOAGRL Ronl AL APAIILBI e RO FIRIRECHEN . Hovever

the filmcoat nay be lesser grea e endi ng upon ysi 'cal

properti es\hfeﬁtetsm, (ﬁ¢rmaap)elﬂxampdﬂ§elftsuutab¢d mtdct palymére niabmdmb@ttarcmot lmgitesind t he

desired r e!o?ggﬁlié 25& and methacrylic acid copolymers, methyl methacrylate polymers, methyl

25 methacrylate copolymers, ethoxyethyl methacrylates polymers, cyanoethyl methacrylate
polymers, aminoalkyl methacrylate copolymers, poly(acrylic acid), poly(methacrylic acid),
methacrylic acid alkylamine copolymers, poly(methyl methacrylate), poly(methacrylic
acid)(anhydride), polymethacrylate, polyacrylamide, poly(methacrylic acid anhydride), and
glycidyl methacrylate copolymers.

30 The acrylic polymer can comprise one or more ammonio methacrylate
copolymers. Ammonio methacrylate copolymers are well known in the art, and are fully
polymerized copolymers of acrylic and methacrylic acid esters with a low content of
quaternary ammonium groups. In order to obtain a desirable dissolution profile for a given
therapeutic agent, it might be necessary to incorporate two or more ammonio methacrylate

35 copolymers having differing physical properties. For example, it is known that by changing

the molar ratio of the quaternary ammonium groups to neutral (meth)acrylic esters, the
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or nore ammoni o met hacryl a Copo hacr e copol yners
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aroups. 1o iimBE Secifleimatilbed PR e s SRl ApaTRRE I
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PCT/ US02/
modi £10d. LRBohpREF ﬁgééfé&‘% S%?r‘ﬁth‘%mg“’ﬁﬁﬁ?wpg%@ﬁ}“ ERRb " Bllbe
conbi ne noavtivity snpmSmdﬁsuctbﬂalbmgoﬂoyhepOMmat by @llleasgmqlmlamlgaha'pe’m iC
agent the d t
SO LS LR PR B B EpBOPR b oL
as 5 EUDRAGngRﬁtlaa]mblﬁhlEMRé Tg Ii%l.reiateﬁﬂolﬁnﬁhtm@haﬂn*a oGehkﬁeraMetrmtvdtere there

Cor Y. S BR T BBl A  EbRh WAS T B a0t ore
("PLGA"); mefibgtlacchungbein statd, jogi rathel b dkgnge in the macromolecular mobility of the polymer.
Below the Tg, polymer chain mobility is severely restricted. Thus, for a given polymer, if

25 the Tg is above room temperature, the polymer will behave as a glass at room temperature,
being hard, non-pliable, and rather brittle: properties that are restrictive for a film coating
since the coated dosage form may be subjected to a certain amount of external stress.
Incorporation of suitable plasticizers into the polymer matrix effectively reduces the Tg, so
that under ambient conditions the films are softer, more pliable and often stronger, and,

30 thus, better able to resist mechanical stress. Other aspects of suitable plasticizers include
their ability to act as a good "swelling agent," especially for ethylcellulose, and to improve
the solubility profile of the coating in water.

Examples of suitable plasticizers for ethylcellulose include dibutyl sebacate,
diethyl phthalate, triethyl citrate, and tributyl citrate, although other plasticizers (such as

35 acetylated monoglycerides, phthalate esters and castor oil) can be used. In one embodiment,

triethyl citrate is a plasticizer for the aqueous dispersions of ethyl cellulose.
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25 for use in the invention is SURELEASE (commercially available from Colorcon, Inc., West
Point, Pa., U.S.A.).
In one embodiment, the acrylic coating comprises an acrylic resin lacquer

used in the form of an aqueous dispersion, such as EUDRAGIT. In further embodiments,
the acrylic coating comprises a mixture of two acrylic resin lacquers commercially available

30 from Rohm Pharma GmbH, Weiterstat, Germany under the tradenames EUDRAGIT RL 30
D and EUDRAGIT RS 30 D. These materials are copolymers of acrylic and methacrylic
esters having a low content of quaternary ammonium groups, the molar ratio of ammonium
groups to the remaining neutral (meth)acrylic esters being 1:20 in EUDRAGIT RL 30 D and
1:40 in EUDRAGIT RS 30 D. The mean molecular weight of these materials is about

35 150,000. The code designations RL (high permeability) and RS (low permeability) refer to
the permeability properties of these agents. EUDRAGIT RL/RS mixtures are substantially
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PCT/ USOZ/ 2 ver
coat i ngs fBastay P, 3890, Ipe 1684+E6&H) eOther examples of useful controlled-release matrices are

described in U.S. Patent Nos. 6,143,328 to Heafield et al.; 6,063,405 to Drizen et al.;
25 5,462,747 to Radebaugh et al.; 5,451,409 to Rencher et al.; 5,334,392 to Cuine et al.; and
5,266,331, 5,549,912, 5,508,042, 5,656,295, 5,324,351, 5,356,467, and 5,472,712, each to

Oshlack et al., the contents of which are expressly incorporated herein by reference thereto.

Particularly useful controlled-release matrices for opioids are described in U.S. Patent No.
6,143,328 to Heafield et al. and 5,266,331, 5,549,912, 5,508,042, 5,656,295, 5,324,351,
30 5,356,467, and 5,472,712, each to Oshlack et al.

The controlled-release matrix can be a fusible hydrophobic material,
optionally combined with a hydrophilic material. The hydrophobic fusible material can be,
for example, a hydrophobic polymer or a natural or synthetic wax or oil, such as
hydrogenated vegetable oil or hydrogenated castor oil, which in one embodiment has a

35 melting point of from about 35 to 100°C, and in another embodiment from about 45 to

90°C. The hydrophilic material can be a hydrophilic polymer; a water soluble fusible
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25 60% (by weight) of at least one polyalkylene glycol.

A suitable controlled-release matrix for use in the oral dosage form of the
invention comprises one or more cellulose ethers or acrylic resins, one or more C,, - Cy4, in
one embodiment C,, - C,,, aliphatic alcohols, and/or one or more hydrogenated vegetable
oils. A particular suitable matrix comprises one or more alkylcelluloses, one or more

30 C,; - Cy, in one embodiment C,, - C,,, aliphatic alcohols, and optionally one or more
polyalkylene glycols. In another embodiment the matrix contains between about 0.5% and
60%, and in another embodiment, between 1% and 50% (by weight) of the cellulose ether.

The acrylic resin is for example a methacrylate such as methacrylic acid

copolymer USNF Type A (EUDRAGIT L), Type B (EUDRAGIT 8S,), Type C (EUDRAGIT
35 L 100-55), EUDRAGIT NE 30 D, EUDRAGIT E, EUDRAGIT RL, or EUDRAGIT RS
(commercially available from Rohm Pharma GmbH, Weiterstat, Germany). In one
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may cont a| e pol yal kyl ene gl ycol .

A suitabl € con?réﬁ Idéﬁbl Vﬁé%%%& %&d%gk&ﬁﬁ{aﬁgﬂoral dosage formof the
i nvention conprises BlrfﬂacamtrOHgd eclenst Farinodations slewly tsteasethy thasapesti¢ agent one or
nore C12 6. g%%] hati c al cohol s, and/or
one or nor eﬁ%laﬁ%%eedn ed gée%gg{)g%%% %?rm paé?iltuldgul ar suitable matrix
conprises one or nore al kylcelluloses, one or nore 30 C12 - C361 in one
enbodi t Cl2 - C22, aliphati %ﬁgﬁngIﬁnggﬁéémal ly one or nore
ponaIEg ene glycols. In anotheér ri x contains between
about 0. 5% and 60%Inaunderrrbodnmmdre fontradiseeand cobpositiens areselnds, 3Bhoas hyut

wel ght) of gtl??mFﬁlt!) gﬁlﬁ%sehgg gl‘anﬂég gﬁJ %L:Ad% éaﬁﬁlgs lt?olétg) r%é@aﬁ?ﬂs? Mbthods

nmet hacryl ate "YU
for preparing these solids are well known in the art. The compositions can additionally

comprise any conventional pharmaceutically acceptable excipient such as a binding agent

25 (e.g., pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose);
filler (e.g., lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricant
(e.g., magnesium stearate, talc or silica); disintegrant (e.g., potato starch or sodium starch
glycolate); or wetting agent (e.g., sodium lauryl sulphate). Such compositions, if desired,
can also contain a minor amount of an emulsifying agent or a pH-buffering agent. In one

30 embodiment, the first and/or second composition comprises a hydrophobic material to
provide the composition with a sustained-release property. Examples of useful hydrophobic
material are disclosed in section 5.4.4, supra. Solid compositions can be prepared by using
conventional methods known in the art, for example, wet granulation, melt extrusion, and
tableting by compression.

35 The solid compositions are coated with layers by applying one or more

coating mixtures. Coating mixtures are prepared by any conventional means, for example,
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copol ymer USNF Type A (EUDRAG T L), Type B (EUDRAG T S,), Type C (EUDRAG T
35 L 100-55), EUDRAG T NE 30 D, EUDRAG T E, EUDRAG T RL, or EUDRAG T RS
(comrer ciablog/oassas | abl e from Rohm Pharma GhbH, Wit er st at pPCEArsommgy? | n one
-19 WO 03/013538 PCT/ US02/ 24889 enbodi nent the matri x contai ns between
about 0.5% and 60% by wei ght, and in another _ enbodinent between 1% and 50%
by wei ght BY disspdviag the dbeve-mentionadrpoyraers padeptionatly plasyerary inehauiigbleselvent he

matrix in enﬁi)&me%@"ggva{ts, SPBbLApISwREE, Wreihndh Qitand V43P ﬂﬂ&ﬁfgéefbn@,mt her
enbodi nent between about 2% and 36% 5 (by wej ght)  of tﬁe, al i phatic

al cohol . veiarlapaiatg.athoensrrbilegidpcen mixgurps disteaf. Expmaples of Rlpstigizsergactpde. ®it t hen
the conbi ned ngelimlied Bf chitCadll RBA! hena | oAk ddaariB@lyY &kl @Bere! ycol in

n §
one enbodi nent constitutes between about 2% and 40% ihn anot her énbodi nent

bet weenSabphthala; hadramdencrslyanbinghicihydmeghycolsacastor oityprd igcsti. 1Y fherreating col
may be, f Ofni)ﬂﬁx]%"fg (%IF aqt%ﬁ%é’%iﬁ%ﬁbﬁ,@sn%lyﬁﬁéurﬁ? Bftalld; gﬂ;@eﬁﬂﬁoﬁaﬁeﬂa&f‘d}kouoidal

pol yet hyl ene gl yc¢ er average nol ecu wei ght of the at | east
one pol yal fdlit@ndixigleyaay bej asddedtogrduasribotenaensy obeaguerusciispgrsépmts sbdoduriied i n

another - epRodiiRITHOSINRE i AR ARGshoohth adHiSy oS QI & doRehiicleeRS SndBi I 1 X

contai ning the tHerapeuti© agent can readily be prepared by dispersing the
t her apeut i magegsium ptaarateewhishponwell kneFn irHbe geatinigartusi ng 15 conventi onal
pharmaceyti cal techni | ' b0 t i on,
het or Sul ati on. - dr Sb BuB See S thn e depol 10 bR oo oy R | e
cont r ol | edavadlpllgdethoss el ordinannskils inothe prtsusheass forenampleespapyang prdippi@at  when
I ngested a | | ' ' : 4. Tl NG
PROCESS | e GollBepalused Nknghil (& o Bl oy St &2 ot St
such as, bused tpoeatthensolid gompositipm (iek.esg., Remingtans Mieracepti¢al ScienessdkB” ed.
capsul es, : t S I [ e wel l
cnown | n' 1 MACk PhbispRly GETERIG, PICIOOVE oy RheRRRIADAERG Bl i, i
convent il §naie nohhmited ta coatmigt gramdasgtapbretussceftheerntiughl sdizediypdinag- agent

Pyl oxypr ol et LSRR8l BE Pram R AR EUDABAL AR o bramples

cel | ul ose Wfustealfloidizedrhedrsygem cphbe pérsitio Whi¢hdor diciehtinjegted from wraigrmssthum

tarch gt Daigfeep e ontel Herth ShaL AR Aying Sl mPROSHEr SOy Sadddh 'S

conposi ti oféenitlie sididicompositiomrs @hted vatrmeaierthan erieatisgrdumfirsbéoating solution

andl o SpcaaPaEk Bl Bl bk BeoA R oot e L EIRRTUAPERL IigHE | e

conposi t i oembédiiment, thesoafimpesblutaine aseapplicp tr providEr alopdgefomh thas bdsid

hydr ophobi dissolution profile substantially unaffected by exposure to accelerated-storage conditions.

The phrase "accelerated-storage conditions," as used herein, means storage

conditions of elevated temperature and/or elevated relative humidity to which the oral

25 dosage form is subjected for the purpose of obtaining regulatory approval, e.g., the FDA for
approval in the U.S., and an expiration date. For example, a generally accepted test
employed in FDA guidelines relates to the storage of a drug product (i.e., in its container
and package) at 40° C and 75% Relative Humidity (RH). The length of time that the drug
product can be stored under these conditions without chemically degrading and with its

30 dissolution and physical characteristics remaining unchanged, is used to determine the
expiration date of the drug product. For example, storage for three months without
chemical degradation and without change in dissolution or appearance can result in the drug
product being accorded a two year expiration date. Other generally accepted accelerated
tests include those where the drug product is subjected to storage at 37° C and 80% relative

35 humidity for one month or longer, in one embodiment three months.
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material are disclosed in section 5.4.4, supra. Solid conpositions can be
prepared by using conventional nethods known in the art, for exanple, wet
gr anul at iwp,03/0ed588 ext rusi on, and tableting by conpressi orCTAB0Tsssol i d
conpositions are coated with | ayers by applying one or nore coating

m xtures. Coating m xtures are prepared by any conventional neans, for
exanpl e, -20 WD 03/ 013538 PCTAISOBRAUPOSAGEFQRM i ng t he above- nenti oned
pol yners and optional ly pl ggqcmngR%gg@Eemlwent or mxture of
sol vents, for exanple water, ne’t"ml—_t‘m—_l_sb'r_moanol acet one,

ethyl acetate, et hyl eldheprabdpsage fosm ofithe ntieé@t@%nw theeamonsit @5 ther

pl asti ci Ze{h%rab@&ié’éé%ntﬂé%osa%é @nf A thht \muEE?E a{n%ffe%{ré hrﬁonﬁﬁ'f& 1%S§a?t'ic'i1lar5 uch as
triethyl citrate and trib (é: citrate; but yl pht hal ate; 1, rop}(Iene

gl ycol ; 5 poindicatign anfkis gidependent eftbe émomqof twvﬁﬁsf’"&g@% agent; Fof ﬁ’éanéRié’tl

m xture i Sigpp @&Re%é?t ighs Bﬁfo?d Qé@)ms@ tﬁ@ﬁhbuxﬁ@?ﬁfétop?&dta%rﬁst i Itﬁécd’rﬁladosage
nonost ear at e, colloid i con dixid be added to reduce the

t endency oformrfét@mmrémymrp@tmlg genrerally %Qm@ko‘éh]ﬁ nggdo appWdO8Rimgy in qife coat i ng
m xture Ca&n@écﬁﬁ’ieﬁ@f%rﬁ'aﬂmﬁ%'&g‘t& %ﬁoxﬁ‘?@bn?gs O S dr8BaBa&kNl & tﬁ@%@ﬁn I'eadlly
magnesi um stearate, which are well knownin the coati'ng art e coating
sol ution c@melmén%\prﬁthoeﬁun@etehnerymmw@om@m%mbﬁ tbvaaﬂgwr?sam@eew&m able to
those of,o0 ﬂl&ﬁﬁryméﬂéht?dn in the art such as, for exanple, spraying or

di ppi ng. nventi onal coati ng appar atuses, well known to those of ordinary
skill in the art, cahhdemownedtheqidyerse-chien agentintheswglsiopagedarm shihe pscsgnt,
Remi ngt ons; Phal JRc Syt tfiét'th§&dv%%ee?fec ]ﬁ%tente&m Mﬁg nl?emieu%av&ge &fect. WaghON,

PA, 1990). Conventional coatin d@g rat uses 1 ncl ude, are not limted
to, coati n@xegdmrsﬁ efif¢oh geend praintendeseie reduce i9e climpnate thagbmapgioatczleqffepsﬁpé thepan-

coating ap zﬁg}e?ﬁp%la%défngb@tﬁé a@@eqs&éf?ew% lﬂlqgeleﬂatl mﬁ%@@&ﬁ{@wﬁ:@& For

exanpl e, ed system can be use an air |et

i nj ectedsf wfﬁmniderrﬁblac A eliminatedhe effectef tho theeapevtin egentwhemboth pgenis aredr yi ng
while the JEr coating is sprayed on. Wien the solid conposition is
coated with 1oré than one coat | ng, the first coating solution 20 is applied
and then all owed to Hrthe presenténvention dbwplifaseo4e radycsen alimipateitlke effastsiaddhe | n
one enbodj oat form
that has. aeipedia End DE:BgnDE bAng e PR fté T
accel er at eplotsmtcal abesersonelelimimated oT hecone lgsseneds dtnslesampledasadyersgetfect agent
conditi ondi tions of elevated
tenpera?{’]re an %ﬁﬁéejf@{?’gﬁbgff?ée{f?’g??‘@ﬁ% g% ot to which the oral 25 dosage
formis subjected foWhehehqrMVpxsseffoﬁ agmtasaammgond@ngcammtye ampum\nflthe e.g.,

t he FDA for. . an ' ] a
general ly Ea%glgdp#’é%\é és'téip %S&I&q? oy %{églf)%ﬁb f‘t@b F)?e%l%rgrfrrnde]%htg rés gﬁsgtogr age
of a drug po ogtec27Y1ngeThe ppioid @tagontstﬂ qye}azocammlalﬁamlktaﬂ}@)le,a’vhaﬂl@dmlmntdre%%

Rel ative Hb'ﬂlil?,i tbthird Rl o tHEir leﬂﬂ%)hw% atlér{gedlﬁgl?otn &ﬂgtigﬁ, %fproaching 24 hours,

25 Accordingly, amounts of less than 100 mg of these opioid antagonists are typically used in

the oral formulations of the invention.

When the adverse-effect agent is intended to cause an undesired
physiological reaction, such as a emesis, the amount of the adverse-effect agent in the oral
dosage form is at least sufficient to cause such effect upon release.

30 For safety reasons, the amount of the adverse-effect agent present in the oral
dosage form should not be harmful to humans even if fully released. One of ordinary skill in
the art can readily determine, without undue experimentation, the amount of adverse-effect
agent needed to elicit the intended adverse-effect without being harmful.

In certain embodiments of the present invention, the ratio of the therapeutic

35 agent to the adverse-effect agent in the oral dosage form is about 1:1 to about 50:1 by
weight, in one embodiment about 1:1 to about 20:1 by weight. In certain other
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product can be stored under these conditions w thout chem cally degrading
and with its 30 dissolution and physical characteristics renmaining
unchangedwoiss/ouzsegl to deternmine the expiration date of tmreTdraog24ssoduct .
For exanple, storage for three nonths w thout chem cal degradation and
wi t hout chang‘gi_i n di ssol ution or appearance can result in the drug roduct
bei ng accofmbeflimentiothy &atio is 2bgut ¢l Orpbauk k0:1 by weighy elaangthey embedipeaipf the
accel er at efhvedifsi ﬁleltg%rb}wrﬁgf tag«i,qﬁ EncMRIRE Bx{ddRoRE SichyFQLHGhe drdl i§ ymls&ﬁq@dlet 0

0

storage at 37 C and 9 ative 35 humdity for one nonth or |onger, in
one enbodi #BeRNtOfpkeut HBri5HEE, and the adpegrefedmaentpusipdesorp/irergpoandgs prasray
DOSAGE FORM apont dsSANRWNT PER DOSAGE UNIT In the oral dosage form of the
present invention, the amount of the therapeutic agent per dosage unit is
that which is an ef f Bcanother embedimenbthe ifirs cpmpesidom bgs %swsameéarﬁliew CRANG; s

i ndependent,Qfer n]{lﬁ_ti@ﬁgémtis A oib18 BONST D8 1] IR Clse UL agefMmIs afYBIRI €, 11 the

t herapeutic agent is an opioid agoni st, the anount of "the opioid agonist in
t he oral dww@lst.fmmbﬁdlmw@sm@g@hﬁhq erieidtagenist is hydreeedemesthe pustainglout 75
ng to aboufcle]aQQQrafk@?slag@fdﬁtﬁﬁ cart R RAE AR besid QB8RO abéRt $'hgltd aBARSD n{28F MT.

One of ordinary ski I N e art can readily determne, W thout undue
exper i ment hydregpdongiperalosagetunist In neal dosage iamageiere theontoid aganishisio parti cul ar
i ndi cati gn : - A08HLt 4 sage form
of the %ge}slyed-rﬂt%o@ﬁ\elgﬁ{ltl@%y?gﬁgﬁg%@{ﬁﬁltﬁ{li@@ggver stéltyé?n fgtet(t:}?l bg%t?r?t_ﬁgan gi ve

t he i nt endexiremomhere bydreeidoridgmen dosage uaigy by anether pabedimeahthq epigidtagamisld t o
reduce or glJ mn; ' : : i ent,
{he anount Cai0 PZS e B e o e iy lich Rl oARsM 2 AR
15 suf fi ci raboubd(0aug owrphingpérdosageanithdn p¢tranether enbedimenty iepiid agomgfent

when bot h ﬁ%ﬁ%éﬁoﬁé ?mc}]fh% o?%???a emﬂgclﬂgﬁ%‘&tabbﬂé’??ﬁﬁ iab}pﬁ'teBd@r}ﬁ se "to

I
reduce or elimnate the e _ erapeutic agent,"” as used herein,
means t hat oxysederfe; branother emhedineat fpmpbpet 2guato aboat 38 meraxyrodasgtpent i al
abusers ar L m: RECNTR [gm__” Aty efsssedifiect
agent 20 g‘?ﬁé‘?%gg@?‘h@k&iggﬁon é%@gg? 0 F%{O?ﬁélr%;%éﬁtnilcﬂla ent .hse\em)génlat he
adver se- ef 4gonist agyebe tramadoh irogri aneund dtogoahiout 25 mgdo $A mg travhadoh per dosagsi d
ant agoni st _.pr ' foth ent invention, can be
from aboutumgoﬁzeg Sgéégff’gm%&quﬁgligg(ﬁgif&ginamﬁl?g&oﬁ?g@s&%ycI azoci ne and
nal trexone, when adm nistered orally, retain nuch of their efficacy with a

I durati f t&Qn, | 5 ' f
| oo8 LAl 100 my of TRR-ENBOBRAH Y ofe PR Op 0 pUCRGR ISR T " he”

oral formul ati ons of Intdne embpdimémthe first composition and the second composition are

coated as explained in section 5.4, supra to provide the first coated composition and the
second coated composition. As discussed above, the first composition, comprising a
therapeutic agent, is coated with an outer acid-soluble layer, an inner base-soluble layer and,

25 optionally, an innermost sustained release coating; and the second composition, comprising
an adverse-effect agent, is coated with an inner acid-soluble layer, an outer base-soluble
layer, and, optionally, a layer substantially insoluble in the gastrointestinal tract. The first
composition and the second composition are then combined to provide a unit dosage of the
oral composition of the invention. In one embodiment, the first composition and the second

30 composition are similar in their size, shape and color so that they cannot be readily
distinguished from each other. For example, the first composition and the second
composition can each be powders, granules, or beads that are combined and incorporated
into a capsule or tablet using methods well known to those of ordinary skill in the art. The
capsule may be hard or soft, for example, gelatin. The capsule can also contain

35 pharmaceutically acceptable excipients.
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When the adverse-effect agent is intended to cause an undesired

physi ol ogi cal reaction, such as a enesis, the anmobunt of the adverse-effect
agent in wbhasoimBs dosage formis at |east sufficient to earssozeusk ef f ect
upon rel ease. 30 For safety reasons, the anmobunt of the adverse-effect agent
present in the oral dosage form should not be harnful to humans even if
fully released. One Erg 3 showng Grosksactional viewef seapselg A0, whighhps st part 33

wi t hout un 6369&{ gﬁd &ﬁtalﬁiﬁoect W@{ahafes A REES 1S firsClompReRidh 316R4€d

toelicit t elnten verse- out” being harnful. 'In certaln
enmbodi ment poveders hregrpmdsse@ﬁa jepomsheanepesitiond2r at i o of the t her apeutic

agent Lo the adverserh Sehbua08Ake LRbAE ALAL AONARCTHATRLORBIGM: 10 1. o

about 50:1 by melgh |n one e out to about
I'n cert i ninveition in2ke WONGEA0AESSO. UE/ArSERAPASEON lsemtﬁmzlfommfgowlb@ oratio is

about 1:1 LanaON adOind BNCELNS co b AOHIS oS TURTLAERI oL difcs! iRl O

t he t herapeu agent 1'nc udes oxycodo presen
t he anouns2. oTheaﬁmucorﬁﬁosﬁﬁ)md tancbatdileseanhdaroagositibe ate Ia'g(edtwﬁhrml udes
nal trexone_and is

sent  .i.n_a t her enbodi nent the
first corrpB%ﬁ”tnia%eflimﬁg ECeRialls BH‘$ ?Iédscsoénpgg%?‘?ﬁﬁo a?atbﬁé t her apeutic agent
is an opioid agoni sthmrdthehembddmreaeﬂuei:ﬁmte agablét doataars thefick dompositagoni st .
In enbo S i h oid a hydr oco st ai ned-
rel eas e?gr 3’%‘&‘8@%@‘@ Cr‘é @51(?1?&%8{ i‘fﬁigwgth tél}? W}élr 3§ee§q$l?q8;lr§y§f)%'ﬁftﬂg S??ﬁn&o
about 80 namﬁ);ﬁosnrmdro@mddﬂﬂeamnerdmsagﬁublaﬂayerdlndamaherchnsjagﬂulfle)tayer.\/\here t he
opi oid agonist is 10_h e .i,ncl an unt f.rom
about 2 ngy to about glgygrgﬂ ?rp%br?ga‘ﬁvgroggﬁlod? 3?”88?%@@199 I'n
?not her f enyatle feht of attheleomﬁprmwrs tha]E {ssa mixtyb | |omgn gﬂdlﬁtddl“f&stafoﬁipodléﬁggge
orns of t esent .i nvention in rom ut 2. t o about
ror phi e B LSS an RO POF ORI TP ASB B O AR i anc E o Sy o1 i s
oxycodoh® Ryper 1&9& 63 Ahe@OFAE theh@oaRd Withl and fndrbags-aeslé 1a3e562]8nd én atueiut 800

ng 15 oxycodone, in anather enbodi ment from abou t o about 30
oxycodone #d¢- solybledgyer @ and angptippal |1@&npe$téa§@nai§ﬁé®aw@tmsﬁsm ”glé{r e

known in thg seéotnd cl;h@ogﬁbﬂbﬂl bEGRRdSHitlE A ybethht 18 SWsientih iy ﬁﬁol@mélimhef rom
about 25 ng to, 800 tramadol per dosage” unit. The dosage form can

contain rrog%strpﬁléwtlaﬂéw@bu oi d agoni st. 20 5.5.2 EMBODI MENTS OF THE ORAL

DOSAGE FORM I n one ephe@eEhboditbe IfithesdraF@¥RESfotn O i idvEdiRn 3£ Bsllayer
conp05|égon are coated as explained in section 5.4, supra to provide the

first coYt tadletdfposhowroin Eigdt. tAsolidpuciong of et firgt v@@pﬁ%gmﬂéﬁs covsred Wity ag ed
above, thejkfsde %‘@{?&He‘léﬁ?b c&aﬁgas B, Mﬁﬁ&@%&&g&utﬁgwap 43, §n&9@t ed

with an outer acid-so an 1’ nner “base-sol ubl e ér and
outer acid-soluble layer 41. A sohd nucleus of the second composmon 4 is covered with

an inner acid-soluble layer 46, an outer base-soluble layer 47, and an outermost layer that is
substantially insoluble in the gastrointestinal tract 48 (optional). The two coated nuclei are

25 then compressed into a two-layer tablet 40 using conventional tableting equipment and

standard techniques to provide a two-layered tablet. The compressed two-layer tablet can

then optionally be coated with an additional coating to provide a tablet of uniform
appearance. In one embodiment, the additional coating is a coating that dissolves in the
stomach after the tablet is swallowed.

30 In another embodiment of the two-layer tablet, the first composition is
uncoated, i.e., is not covered with the outer acid-soluble layer or the inner base-soluble
layer, but the second composition is coated with an outer base-soluble layer and an inner
acid-soluble layer.

Yet another embodiment of the oral dosage 70 is shown in Fig.7. A solid

35 nucleus of the second composition 77 is coated with an innermost acid-soluble layer 76 and
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25 optionally, an innernost sustained rel ease coating; and the second
conposition, conprising an adverse-effect agent, is coated with an inner
aci d- sol Wwwbe3lomses , an outer base-sol uble |ayer, and, optPconsbt/gssa | ayer
substantially insoluble in the gastrointestinal tract. The first

conposition and the second conpgsition are then conmbhined to provide a unit
dosage of #heuterhase-selyhlsdayer 7on Then. thiserondsamnasitions Bither | Wath 2 layeh e

first conpgsit e camPoditién ?@%9%@&1méétbfpmdgseeldéﬁm&eavsIdﬁlhﬁlé%lbraseSI ze,
shape and col or so that they cannot be rea i stinguished from each

ot her. Forsawleiyer 72, had pp paier aadselableilayer 5hd¥hﬁ@faé é@s@ﬁ@l 70 zbs giteblehprean
each be pogﬂﬁulg granul es, or beads that are conbi ned and i ncorporated
into a capSule or tablet using nethods well known to those of ordinary
skill iA the art. The capsule may be hard or soft, for exanple, gelatin.
The capsul e can also contain 35 pharnmaceutically acceptabl e excipients. -23
WO 03/ 013538 PCT/ US02/ 24889 Fig. 3 shows a cross-sectional view of a

capsul e 30, which has a first part 83EXAMPEESecond part 34 and contains
powders, granul es, ofnbeAdRiRp p@étfc%kaﬁptspgx%su RAh3J 280 in BRIGSLRIAY the
granules of a second conposi t . hows a cross-sectional view of
a dosage fowentscadshegdmet, pﬁemssm hvemsm@ﬁd pnspepidically hngingdhe uiyeetions0. The
first C?Upﬁésbﬁb&f‘addsclélﬂxea ﬂﬁr réﬂcﬁf ?H \Agro?t}f%rmv&’ﬁ@ %@hﬁd% tl?é‘sﬂ:b&t‘f'tﬁn&?é{]ed
second conposition is In , granules,

first conpdbequivaienindow kaownar @dersiéwmde Whpbsmuléhe a’rltélnﬁhﬁ ourvigw pf tose
phar naceut

Bot hor _ertiony i BREhd ehhlgi ohpatdiBe O AR RaREL i pPdfch@iudle, 38
W t hout t ht beuroasiders do ﬁad)ll\wtﬂhle thessgepe efrthie wiveniden incorporatasdierdiase- sol ubl e

| ayer and the second conposition coated with an outer base-sol uble |ayer
and an inner acid-soluble layer. Fig. 6. Depicts another enbodi nent of the
oral dodagBXAMPRLE!1:tCepsilavention in the formof a tablet conprising a
core that is a pmixtu . a second
conposition coaﬁg ﬁ%ﬁ%%h@Qgﬁ@%ﬁﬁhﬁﬁ:@bﬁ@L Qggéﬁéé%gqg%q%@ﬁ@gsoluble 15
inner layer 65. The core is then coated with an i nner base-sol uble | ayer
62, and an outer Eerd=sotubtetayer—6i—Tand—=amoptiTomatyi nner nost
sust ai ned rel ease |[dogtediegt 63. Al t er nat i vdlAmounthmit{mgdnd| conposi tion can be
coated with a Iayemmw
gastroi 2hesti nal = t{r@excodeiddhker enbodi mert 28100t he oral dpsage form of the

i nventi is a twad\awetonedfct abl et 40 aq shgon in Fig. 4. A solid nucleus
of the first conpgs++er—4b—+s—covered—wth—an—RrerABsy sust ai ned-rel ease
coating 43 (opti oneﬂp)rayBﬂednmbsebase sol LbISQ.ZBayer 42, apd an outer

aci d-sol ubl e | ayerrdt—Asotrducteus—of—the—seconmd——composition 44 is

10

covered with Providone 5.00
Eudragit RS 30D (dry wt.) 10.00

2 Triacetin | 2.00

Total 131.00

EUDRAGIT RS 30 D is plasticized by mixing with triacetin. The dispersion
is then combined with the oxycodone HCI or naltrexene HCI, spray dried lactose, and
providone using a fluid-bed granulator. The resulting mixture is granulated. If necessary
the granules are dried. The granules are then screened with a sieve to provide granules of an
appropriate size.

2) Coating

35
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an inner acid-soluble |layer 46, an outer base-soluble |ayer 47, and an
outernost layer that is substantially insoluble in the gastrointestinal
tract 48 wopBiomssas ). The two coated nuclei are 25 then comomassze#ssnt o a
two-| ayer tablet 40 using conventional tableting equipnent and standard
techni ques to provide a two-l ayered tablet, The corrpressed t wo- | ayer tabl et
can then optional | yABacoRIRiE sRating selutiemsisprenssad Rystisnergng &-Bovi de a

tabl et of HHDRNEIT BPREAB0TE. oflcthafMiGo PRAGEH I8IBAr solltenasidi 4 & oNdk %ﬁ&lké}g ls
a coating that dissolves in the stomach after the tablet 13 swalp

I'n anot her tristybgitigisris addeditpéha spdutiosyer tablet, the first conpositi on | S
uncoated, i.e., IS NAb.SOYALBH i sbitoR Sepaed oo BRbLSHE 1BEEUPRAG

i nner base-sol ubl e | ayer, second conposition is coated wth an
out er béseLstQﬁbméOfgb@?Olémﬁrowdelamh@rSOI&%@‘H sol ubl e layer. Yet another

enbodi ment of the orgfe @@%J@Cl aﬁhé&"‘ﬁe SftafbSatdd with SR bAe g@uﬂl‘é%bm

t he second conposition /77 is coat an innernost acid-soluble |ayer 76

and -24 mlmmmdpﬁﬂeumgzmg%tﬂflwyepdm&écwmﬁ%cqa@éwwe Then,
the SecOndbé‘serw&metdoaﬁn%ﬁrgftw&%%(v Kol SHhE Beid-sbR¥ES coalthe bdigidd 4rtthe

conposition 74, an 0{% st pH i ndependent Iayer 73, an inner
base- sol u@s@ltlnag@mu sdrighd an outer acid-soluble layer 71. The oral dosage

70 may a tablet o I
28 Thénal BRI ] anQu %?E&a?_&lewfﬂﬁ) {He QM Q110 RS Tnghoul |

exanpl es“are set fort 0 assi st |n un ersta I nvention and

not, of cosalefion and dsisds yfigedryans, §p’ge$wltilwaltyean Glrgganules doated Mtithdhe 10
descr i bed 24 s&lhﬁfe%gtnﬁea{r@'tlfén sgfég*loé(t@& Wﬁl'tf?@ﬁasgfsoh:ﬂ?e éo’&i{ Ld1¥bn déﬂqa%d' ng

t he substitution of nts now known or | ater ve ope ich
woul d be Wesﬁtlnggf?@umdmﬁ‘éw of those skilled in the art, and changes in
formul ati on or norg &ggﬁ?@ﬂén” experinmental design, are to be considered
to fall within e SCo e invention incorporated herein. 15 EXAMPLE

1: Capsube (1) Pr epaﬂa@ tantedorxyopdane dtrl eraprudes aind shegvatedalattraxromB Chigranules
fa s, 00 SEHSE SR AR nib SR i, BUMGE LRGSR WAl Rl (1Y
wt.) 10.00
EXAMPLE 2: Tablet
Stearyl alcohol is melted, and the melted stearyl alcohol (25.00 mg per unit)
20 is mixed with the coated granules obtained in Example 1 to wax them. The waxed granules
are cooled in a fluid bed dryer and then blended with talc (2.50 mg per unit) and magnesium
stearate (1.25 mg per unit) to provide a blend. The resulting blend is compressed into a
tablet using a tablet press.
The present invention is not to be limited in scope by the specific
25 embodiments disclosed in the examples which are intended as illustrations of a few aspects
of the invention and any embodiments that are functionally equivalent are within the scope
of this invention. Indeed, various modifications of the invention in addition to those shown
and described herein will become apparent to those skilled in the art and are intended to fall
within the scope of the appended claims.
30 A number of references have been cited, the entire disclosures of which are

incorporated herein by reference.

35
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25 Triacetin 2.00 Total 131.00 EUDRAG T RS 30 Dis plasticized by m xing
with triacetin. The dispersion is then conbined with the oxycodone HC or
nal t r exenwoHGIo1353pray dried | actose, and 30 provi done usiPag/Esot/ibasse- bed
granulator. The resulting mxture is granulated. If necessary the granules
are dried. The granules are then screened with a sieve to provide granul es
of an appWoptisalamed fe. (2) Coating 35 -25 WO 03/013538 PCT/ US02/ 24889
An aci d-sol uble coating solution is prepared by dispersing 15.0 g EUDRAG T
E100 in 200 m of ethanol to provide a clear solution, and 4 of the

pl asticizer triethyl citfaelidesaggdemnn eamprifingdiifst FORPOSKi assreml e

coating soldshd RftidnSwRERRARE Hrd¥ofbsReESidieprises h SffEVRAFAoInt of athépetid M

of ethanol to provide a clear solution. The oxycodone HC granul es are
spray c6at ageniindihe preond sempexiting eomusises ayeffecsive pmeuntaf@n adyese-ciiget agent,

dryi ng, thgpLesuht L&Qn@wﬁg&s@% #51Chated 37 af SnrfeP ati@doWibiday&iend ARS8 0! UbI €

coating are then spray coated wth the acid-soluble coating solution and
the resul basagolgbledayess dried. 10 The nal trexone HO granul es are spray
coated with the acid-soluble coating solution and dried. After drying, the
resulting nal trexone HCL granul es coated with the acid-soluble coating are
then spray coated wi2h thEheergbdesegafora of sleim dgwherein thedirsiisgmppsation ard| t i ng

granul eﬁgdfﬂe%gotona%bm 8&%&%%6}5% ot of PSvERE! Qlu@éﬁ%’ % A€ céftdingd #ltkihgs and

the coated naltrexone HClL granules are m xed toge r to provide a

m xture, aeApselegel atin capsule is filled with the mixture. EXAMPLE 2:

Tabl et Stearyl alcohol is nelted, and the nelted stearyl alcohol (25.00 ng
per unit) 20 is mxed with the coated granules obtained in Exanple 1 to
wax them The waxed ranulksorabdesagopiradfichin 1t whergintbg fdstyrempasition aredth

bl ended wi 1 ;L alG cgﬁxpggg{ﬁggﬂ%‘?ﬁ Yo .o?éﬂgﬁ%%%??t&%er%ﬁ@%fs@ f {1 25 g per

unit) to provide a en e resultin conpressed 1nto a tablet
usi ng a1 aphasmagautisally acheptahlesw#nix.i nvention is not to be limted in scope
by the specific
4. The oral dosage form of claim 1 in the form of a two-layer tablet
having a first layer comprising the first composition and a second layer comprising the
second composition.
20
5. The oral dosage form of claim 4, wherein the two-layer tablet is

further coated with a coating that dissolves in the stomach.

6. The oral dosage form of claim 1, wherein the adverse-effect agent is

25 an antagonist of the therapeutic agent.

7. The oral dosage form of claim 1, wherein the adverse-effect agent is

an emetic.

30 8. The oral dosage form of claim 1, wherein the acid-soluble layer is
soluble at a pH value of less than about 5.0 and substantially insoluble at a pH value of

greater than about 5.5.

9. The oral dosage form of claim 1, wherein the base-soluble layer is
35 soluble at a pH value of greater than about 5.5 but substantially insoluble at a pH value of
less than about 5.0.
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25 enbodi nents di sclosed in the exanples which are intended as
illustrations of a few aspects of the invention and any enbodi nents that
are functwomaloi3ssequi val ent are within the scope of thisPCTUES0L/R24389

| ndeed, various nodifications of the invention in addition to those shown

and described herein will become apparent to those skilled in the art and
are intended to falll0.wi t Fhrorehdosggnipemef clala lappeisiethe eridiselblellayss nunber

of referen 1 Gl : re: d a Ay e
i ncor porat e Aegrgée/? ﬁggﬁ&r@l%@gpnvg@%%}g&@}g%ﬁ{?\%k%% %ﬁ%&%@%@%é%g}lgﬂ%Q What

is clained is: 1. An oral dosage formconprising a first conposition and a

second  conposi tion, jher ghdlohGoshid HimoPERAR!TL WRErefPHEbhstEIMle BhLEC | ve
t and the (}CO

amount of a therapeutic 5 agen > secon nposi tion conprises an
ef fecti §e eompises af anipnia gobmiss obmiethaeryligacid or awrshasrylate Mathseaghspylic acid
conposi ti og LSofafated W th an inner acid-soluble |ayer and an outer
base-sol uble Tayer. 2. The oral dosage formof claim1l1, wherein the first
conposition and 10 the second conposition are in the formof powders,

granul es, or beads CP{.'t ai o (rl&:a%b ﬁ)m%?gﬁ%Q; wﬁereiﬂ‘@e?irrﬁlco@?§ﬁ9&1 fsor m of

claim1l, wherein the tirst conposition and thé second conposftion are in

t he form ofongoediredeaseodosagpdumier di spersed in a 15 pharmaceutically
acceptaibe matrix. 4. The oral dosage formof claiml1l in the formof a

t wo- | ay tablet having a first layer conprising the first conposition and
a second | ayer conprl}i ngThheral dasegmiproeiplsntlZowherein the fiTyheompesitieibisage

form of clgj . -0, 4 -l.ayer tablet is further coated with a
coating thg{{alEg i S%%”ﬁ'\%sizh?%&{éeeagéé‘%ghg 'h. 6. The oral dosage formof claiml1,

wherein the adverse-effect agent is 25 an antagonist of the therapeutic

agent. 7. The oral dpgagerfon el Aiilchuatsch b itnedupriass glkeet agent

is an enetic. 30 8. The oral dosage formo erein t
aci d- soll sibéatihgyseelected fomh thsl groupt cansistihgaf arwaxffatteslsohdizahelasoatins. 0 and

subst ant i ail)"(%Oé.CIﬁgt%h '\'/Qée%ab% off \p;hjerviﬁgd‘l&blg]::ellt%s%%(%’mgga& aeg’ﬂy hoid; Ily:blymers of

methacrylic acid, copolymers of acrylic acid and methacrylic acid, and mixtures thereof.

15.  The oral dosage form of claim 12, wherein the first composition is

20 dispersed in a controlled-release matrix.

16.  The oral dosage form of claim 1, wherein the therapeutic agent is
selected from a group consisting of analgesics, anti-inflammatory agents, anthelmintics,
anti-arrhythmic agents, anti-bacterial agents, anti-viral agents, anti-coagulants,

25 anti-depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents,
anti-hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents,
anti-neoplastic agents, erectile dysfunction improvement agents, immunosuppressants,
anti-protozoal agents, anti-thyroid agents, anxiolytic agents, sedatives, hypnotics,
neuroleptics, B-Blockers, cardiac ionotropic agents, corticosteroids, diuretics,

30 anti-parkinsonian agents, gastrointestinal agents, histamine receptor antagonists,
keratolytics, lipid regulating agents, anti-anginal agents, cox-2-inhibitors, leukotriene
inhibitors, macrolides, muscle relaxants, nutritional agents, opioid analgesics, protease
inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents,
anti-obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional oils,

35 anti-benign prostate hypertrophy agents, essential fatty acids, non-essential fatty acids, and

mixtures thereof.
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9. The oral dosage formof claim1, wherein the base-soluble layer is 35
sol uble at a pH value of greater than about 5.5 but substantially insol uble
at a pH vabuwe/ofs3s | ess t han about 5.0. -27 WO 03/ 013538 PETTuS022434889 10.
The oral dosage formof claiml, wherein the acid-soluble |ayer conprises a
cationic polynmer wth dinethylam noethyl amoni um functionalities. 11. The
oral dosage form of El-ai nThe orghdasagnformefslasa-1s yhetsinethe shesapeytic aggpt issBs  an
ani oni c poé%éﬁpﬁa {B& PR Ydraby@ci d or a nethacrylate with carboxylic acid
functionalities. 1g2 The oral dosage formof claim1, wherein the first
conposition is a controlled-rel ease dosage form 10 13. The oral dosage
formof claim12, whegei nTidigral ddsibe foPMRA1AIMAN, WhereGORE BtbriMehiic Bgent is an
sust ai ned-rel ease coating. 14, The oral dosage formof claim13, Wwherein

t he sustai erigid; bénzadiazepins, barkitprate, 052 sémplenled from the group consi sting of
a wax, fatty alcohol, shellac, zein, hydrogenated vegetable oil, water

i nsol ubl e cellul ose, polyners of acrylic acid, polyners of nethacrylic
acid, copolyners of hﬁgrym@e erel dposagaifommtod glaim | 1i8c wheretn the therapentigagest is an

t hereof . 15 : : At erein the first

conpositio llo;s[i ggﬁﬂédgggréggﬁct{a%égﬂ18%1}]?‘;1%?({@6%%08}’%%6 matrix. 16. The oral
dosage formof claim1, wherein the therapeutic agent is selected froma

group C;fﬁsi sting of snal gggd 63 d@s@%& forAJF RN WhaBEIHhS opR RELIRERY o
anti-arrhythm c agents, anti-bacterial agents, anti-viral agents,

ant i - coaguthaigrenp c@ssisting ofpdfsnaai aaitylprodine.ialplieptadines anilegdine, bgnzybparpkige,
ant i - ungabe A0ERYS. wpRbr R 1, cloftdzehy, RBBLEN He¥nAIRMES
anti - mal ar%’% S, g‘?ft‘}“??n%“é’r al nél_)glg nt S_?’%.[’]?]i -Zrefus’carflgln?]c “a eﬂ?s_, ’ .
ant i - neopl dextiomozayeidesdezesinetdisnaprgyide, dimosphangpdibyds inggdiydromorphine,
I Munosupp : e | e j Sanddaxi ol ytic
agent s. - SeqTTRORASEL diABep R AFAANARER Aend g bl B A0 Ban iRy P o
agent s, 15oentaassiecetbohiptazificuetbylimethylbonzntenepethylimesplrinaetanitezans, etorphine,
gastr of nt esh{AaLGAAGA! Tentdtyp trRIIREIIRRREBhoBAbAIAYShRrphdiBhaL Of VLI 05,
lipid regulating dgents, anti-anglna _g)ents, cox-2-inhibitors, |eukotriene
i nhi bi t or shydrexypethidies isameticddene,dictobamidone laverphinohdevaphenacyimasphas, d
anal gesi o, g A8 BerdiRl!hich 1. AEKZ AR AAAROR! LBLAN! MonffiaL! ©
rel axants, “antl-osteopor6si s agents, anti-obesity agerts, cognition
enhancer s, myrrphingy haresiye,infmoorrpienaerliagephaiol, m_rmi:thattnml naiim_p ine, 35
ﬁgh'_ ég ggh?ﬁ%?ﬁ@%b@?%ﬁ?@gfnteg ncﬁ{]%aﬁ&?e%ﬁium? 3)?)?0'3%1?4, o&%&%h@ﬁé, gﬁpaveretum,
paregoric, pentazocine: phenadoxone, phendimetrazine, phendimetrazone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
properidine, propoxyphene, propylhexedrine, sufentanil, tilidine, tramadol,
pharmaceutically acceptable salts thereof, and mixtures thereof.

25
21.  The oral dosage form of claim 20, wherein the opioid is selected from
the group consisting of hydrocodone, morphine, hydromorphone, oxycodone, codeine,
levorphanol, meperidine, methadone, oxymorphone, buprenorphine, fentanyl and
derivatives thereof, dipipanone, heroin, tramadol, etorphine, dihydroetorphine, butorphanol,

30 levorphanol, pharmaceutically acceptable salts thereof, and mixtures thereof.

22.  The oral dosage form of claim 21, wherein the opioid is oxycodone

or hydrocodone.

35 23.  The oral dosage form of claim 19, wherein the adverse-effect agent is

selected from the group consisting of naloxone, naltrexone, nalmefene, cyclazacine, and
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m xtures thereof. -28 WO 03/013538 PCT/ US02/ 24889 17. The oral dosage form
of claim1, wherein the therapeutic agent is an agent having a potenti al
for abusewObB/0135B& oral dosage formof claim 17, wherein tha/tsSopeapeutic
agent is an 5 opioid, benzodi azepine, barbiturate, or a stinmulant. 19. The
oral dosage form of claim 18, wherein the therapeutic agent is an opioid
and t he adlewaliephanf ect agent is an opioid antagonist. 10 20. The oral
dosage formof claim 19, wherein the opioid is selected from the group

consisting of alfentanil, allylprodine, hapr odi ne, anil eridine,

benzyl nor phl ne, bez24.r anTlaeorahdesegniormpiaf ﬁgﬂmﬂét wherelnibe advarssretfosh egeat is
codei ne, r& hgge oftextronmoram de, dezocine, di anprom de, di anorphone,
dlhydrocodelne I ronor phi ne, di nenoxadol, di mepheptanol,

di met hybt hi anbut ene, di oxaphetyl butyrate, dipipanone, 15 eptazocine,
et hohept azi ne, et hyl st hy#ﬁ@b&pgm g@ﬁm'%}f% iOBPRhERIN (R Ak ndﬁaﬁas‘gem is a

et or phi ne,  di hydroetor phi ne, rocodone hydr onor phone
hydr omor phbsigadiazepinecand typedverseiafiect 48@@&#@13 hatiendiazeRiae sbegemsne,

| evor phanol , | evophenacyl morphan, |ofentanil, neperidine, neptazinol,
met azoci ne, net hadone, netopon, norphine, rryr ophi ne, narcei ne,

ni conor phi ne, nor | evat.phafibe orahdesage feafslaimSowhereinsthe benzediageninise,
nor nor phi n r qet um
par agor 10 S G e L, L D R one
phenoror phelarazepsite dmzomeastapwemﬂemzmanehalyiemdeﬁtmlanpllmiammm de,

prophept az opE [ r e ,

suf ent ani Ihr&%‘m?llgg1 P 9‘1%% gﬁ%?%%@&%?&%ﬁ%@%%@%‘?% &ﬁ r11fhereof
and m xtur wepthbip@mlts th@@OQBndmumSélhermfsage formof claim?20, wherein the
opioid is selected from the group consisting of hydrocodone, norphine,

hydr onor phone, oxycodone, codei ne, |evorphanol, neperidine, methadone,
oxynor pmsne bupr eno2phi néhe Olehd@agft foamcf ctiemi25awhetein thh bewmaotliazeiipé panone,
her oi n, % Stis fth%%gggﬁ di hydr oet or phi ne, but or phanol, 30 | evor phanol ,
phar ITB.CEUtI y acceptable salts thereof, and m xtures ther eof. 22. The

oral dosage formof claim?21l, wherein the opioid is oxycodone
hydr ocodone. 35 23. e o | @i
adverse-effect agent Ié] ﬁ“ﬂ‘% 8 fﬁ%ﬂg FO%rHr{% au?lol%b%é%g} \gf?ﬁ{e%ﬂ%}lﬁ@%ent one ne,
nal tr exonebarhmllra‘efaadehe alyetsaxffectregentand barb}Qrate antagonist.
20
29.  The oral dosage form of claim 28, wherein the barbiturate is selected
from the group consisting of amobarbital, aprobarbotal, butabarbital, butalbital,
methohexital, mephobarbital, metharbital, pentobarbital, phenobarbital, secobarbital,
pharmaceutically acceptable salts thereof, and mixtures thereof.
25
30.  The oral dosage form of claim 28, wherein the barbiturate antagonist

is a stimulant.

31.  The oral dosage form of claim 18, wherein the therapeutic agent is a

30 stimulant and the adverse-effect agent is an a stimulant antagonist.

32.  The oral dosage form of claim 31, wherein the stimulant is selected
from the group consisting of amphetamine, amphetamine and dextroamphetamine resin
complex, dextroamphetamine, methamphetamine, methylphenidate, a pharmaceutically

35 acceptable salt thereof, and mixtures thereof.
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WO 03/ 013538 PCT/ US02/ 24889 | eval | orphan. 24. The oral dosage form of
claim 23, wherein the adverse-effect agent is nal oxone or naltrexone. 5
25. The owelosdosage form of claim 18, wherein the theraperCrasaysissis a
benzodi azepi ne and the adverse-effect agent is a benzodi azepi ne antagonist.
26. The oral dosage form of claim25, wherein the benzodi azepine is

sel ected fromthe grdtip coheemal desgeeform ofcleimiddnvh ﬂﬁmﬁéwﬁﬁm antagomst 15
chlordi azep Pé&iz%@raza{ﬁﬁé)razepat e, diazepam estazolam flurazepan, hal azepam
ket azol am [orazepam nitrazepam oxazepam prazepam quazepam tenazepam
triazol am pharmaceutically acceptable salts thereof, and m xtures thereof.

15 27. The oral dosage fopm afalaésagmo?-é of‘é’[h?rhqwnwh&%uptﬁgﬁfé%&ﬁﬁcph tis

antagoni st is flumazenil. 28. The oral dosage form of claim 18, erein the

t her ape6t i gelestpsnfroms @ouptﬁmstmg off romghinal pelutetimidse msthyinhenidaiennabilgne,
bar bi t ur at &, 8pfiagefidl medl Jﬁﬁon Téaﬁcmarabymmﬁmﬁaé %ﬂﬁmﬁh@dé’%%ﬁrob%ﬁfee' n

the barbiturate Is sefecte fromthe conS|st|ngo anobar bi tal ,
apr obar bot p¢moling: leyempthadyl, baggphataning) ¢ lorg s eRs digthylprepieschiesieraine,

met har bi t alyepRgRLAPAIS dRtine, QHE{WR@{O% tcﬁ'onab%ﬁ)q; %ﬁfl@ﬁé 8kn _Phefhﬂﬁﬁér%ﬁﬁ%l' cally

acceptabl e salts thereof m'xtures thereof he oral dosage form
of claim 2wdrmeqﬂ@qlwomp1mﬁdwﬁiatreldamlagoqlﬂt@pmppgme@mnharraaﬂeutlcaiy The

oral do %}%ﬂgg; harest, %?(%m\i‘ﬂﬁfe@'tﬁbr&ﬁe therapeutic agent is a 30

stinmula erse effect agent is an a stinulant antagonist. 32.
The oral dosage f or m of clal m 31, wherein the stimulant is selected from

the group consisting;gf a ﬁaesagefo@ﬁmﬁ!] 1nahea%m%xﬁ§a%ﬂ§ g%am&e

resin conpl ex, dextroanp et am ne et ani ne
phar naceut $Qi@|t¢®fr0m5hw@@m)§@blsémg af - A%r%@lds aﬁ?diter?SetOQif@gldteh@??@otﬂe, -30 WO

03/ 013538 Ffsthiade 1%4%%%1&% haLHa Jﬁsaéersdomgo fd@ﬁﬂerg)fto ge%bm %hepasﬁe' n the

stimul ant antagoni enzo | azepr ne e’ or dosage torm of
claim 175 ghueoseming, ﬁgomhex@pg\ﬂsiy@thg@gthjbgtor SHT3-antagonists, antibodies against

infectious bacteria, antiviral agents, heparins, insulin, calcitonins, human growth hormone,
growth hormone releasing hormon, interferons, somatostatin and analogues thereof,
erythropoietin, granulocyte colony stimulating factor, parathyroid hormone, luteinising
hormone releasing hormone and analogues thereof, atrial natriuretic factor, vasopressin,

20 desmopressin, calcitonin gene related peptide, and analgesics.

36.  The oral dosage form of claim 1, wherein the ratio of therapeutic

agent to adverse-effect agent is from about 1:1 to 50:1.

25 37.  Anoral dosage form comprising a first composition and a second
composition, wherein the first composition comprises an effective amount of a therapeutic
agent and is coated with an inner base-soluble layer and an outer acid-soluble layer and the
second composition comprises an effective amount of an adverse-effect agent and is coated
with an inner acid-soluble layer and an outer base-soluble layer.

30

38.  The oral dosage form of claim 37, wherein the first composition and
the second composition are in the form of powders, granules, or beads contained within a

capsule.

35 39.  The oral dosage form of claim 37, wherein the first composition and

the second composition are in the form of granules or a powder dispersed in a
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5 selected froma group consisting of dronabinol, glutethimde,

nmet hyl pheni dat e, nabil one, anabolic steroids, nethylprylon,

et hchl or owgrislo13set hi namat e, fenfl uram ne, neprobanate, p@cEltiSaBn24889

| evonet hadyl , benzphet am ne, chl orphenterm ne, diethyl propion, phentern ne,
mebut amat e, chl orterm ne, phenyl acetone, dronabinol, nabil one,

benphet ani parmgeguiically acagiialle @1atét-hel or ovynol , paral dehyde, m dazol am
det r opr opoxyphene, pharnaceutically 10 acceptable salts thereof, and

m xtures thereof. 35. The oral dosage formof claim1, wherein the

t her apeutic agent is40.sel Ehe el dosaas fomm of clip 3¢ dn shesform@f atwelaysptablet
st eroi ds, J ; | i ; td i i dlid um
channel bl i&%ﬁ(@%%ﬁ%ﬁ%ﬁ{%&?@a@? ;f;l ks’? g&gl Selﬁtg)eq iﬁg do%la%deﬁgf)lﬁﬂgﬁfpnig@ the

gl ucosafi ngsconieanpaskioiie A2 synt hetase inhibitor, 5HT3-antagoni sts,
anti bodi es agai nst infectious bacteria, antiviral agents, heparins,
insulin, calcitonins, human growth hornone, growth hornone releasing

hormon, i nterferons, 4boralbsemnt desaanfrrawndiciiuds, wheresothe twedlayentablsbiset i n,
granul ocyt Furﬁl@} Wﬂ%ﬁﬁ@k@éﬂn Ghdt A OMves iﬁqgégtg%'é&l.d hornmone, |uteinising

hor none rel easi ng hornone and anal ogues thereof, atrial natriuretic factor,
vasopressin, 20 desnopressin, calcitonin gene rel ated peptide, and

anal gesigs. 36, The g5l ¢R8APLA{ALITR dHlcRi3 in MSLRN BT b1 bidrishe o
therapedl ic agent to adverse-effect agent i1s fromabout 1:1 to 50:1.725
37. An or atordesatedwith aminnsmbesesiohplalaysrand an oriso a¢id isolbleddyes, weareindhe
conposi tio ' hd &mFRIRAT0h8 WihURhhG %8iddbIRNE BGL M8 ARt Of
a therapeuﬁrgwlglgg%%g ﬂtééqn%c{)s coaé&ggmvm t&egn .lfhnner %asle?gs?)o uiﬁg | 'ayer and an
out er aci dbasetsahibés lnyeyisparsed within the therapeaohgest.-t i on conprises an effective
anount of an adverse-effect agent and is coated wth an inner acid-soluble
| ayer and an outer base-soluble [ayer. 30 38. The oral dosage formof claim
37, whengin the firs#3.conpbeotal desagntdrmidislasnddna theolopo 9if pitaplet gomprising e
form of po r I . k L haan 39. The
oral dosaggsjr co)r?t%eg’f%@dg]lldé;:srﬁnmg%mﬁﬁggéq%ﬁgﬁghﬁ%?gét%tégf#gg?? ﬁqg%scgirtl batg) e second
conposi t i osplable layar, alveating ¢hithé firpt eorupesitiar, aminmembiase-selubbeelayerdardangowtdl WO
03/ 013538 PCT/ / 89 pharmaceutically acceptable matrix. 40. The oral
dosage for%%ﬁsﬁﬁléilfgx%g? in the formof a two-layer tablet having a first

| ayer conprising the first conposition and a second | ayer conprising the 5

second é mposition. 44. The 8LRlod9S AN Jiddh®7, halelh A0 adVI&. &rddt LGt is

t wo- | ay tablet is
an antagonist of the therapeutic agent.

45. The oral dosage form of claim 37, wherein the adverse-effect agent is
laxative.
25
46. The oral dosage form of claim 37, wherein each acid-soluble layer is
soluble at a pH value of less than about 5.0 and substantially insoluble at a pH value of

greater than about 5.5.
30 47.  The oral dosage form of claim 37, wherein each base-soluble layer is
soluble at a pH value of greater than about 5.5 but substantially insoluble at a pH value of

less than about 5.0.

48.  The oral dosage form of claim 37, wherein each acid-soluble layer

35 comprises a cationic polymer with dimethylaminoethyl ammonium functionalities.
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further coated with a coating that dissolves in the stomach. 10 42. The
oral dosage formof claim37 in the formof a tablet conprising a core
coat ed wi wio |@n1isaser - base sol ubl e | ayer and an outer aci dpsalusob/e4ssayer,
wherein the core conprises the second conposition coated with an inner

aci d-sol uble layer and an outer Dbase-soluble |ayer dispersed within the

t herapeutic agent. 149-43. Thowrabdespeeiosngd chyn 3 ovherpin; qaclsbasersoluble layerm of a

t abl et COTT‘P{nllqﬁ—is@Qm‘i"anﬁﬁE%og&ne} BEmRBReRC ﬁ&HBPﬁ&ﬁétl%rﬁﬁ@RﬁfildM gﬁ@aa&ner

aci d-sol ub ayer, an out base- sol'uble layer, a’coating of the first
conpositi oﬁmcta(?nailﬁﬁﬁer- base-sol uble I ayer, and an outer acid-soluble |ayer.
20 44. The oral dosage formof claim 37, wherein the adverse-effect agent
is an antagoni st of the therapeutic agent. 45. The oral dosage f orm of
clai m 3%, wherein th&-advEpesea qseaqfoa@@mclairg 37) whereinhe fipst corgpositin isaa

dosage forég %Hg& ggsga sag@%rﬁi n each acid-soluble layer is soluble at a
pH val ue ess an ag t 5.0 and substantially insoluble at a pH val ue

of greater than about 5.5. 30 47. The oral dosage form of claim 37,

wherein each base-sofubl efﬁ@argrd sige f%%lél%ﬁnﬁtSOawH&’ei‘ﬁe}hé'ﬁrs‘?f:orﬁ%@ﬁtti(ﬁfist han
about 5.5 but substantially inso | e at a pH value of Iess than about

5.0. 48. Tenatagrwith mmgenmsirsmt@me@rdpwgvatm%erm n each acid-sol uble | ayer
35 corrpligses a cationic polyrmer with dinmethyl am noet hyl amoni um
functionalities. -32 WD 03/013538 PCT/ US02/ 24889 49. The oral dosage form
of claim 37, wherei nS%achThuerel despgmfosmicdglaim Sdnhersiashe pustainasnicieapol ymer
of net hacr QQ%V

functional ?(%a?lgé%%%g%rd rﬁﬁi dé()(isi’lglﬁte1 %ﬂ:am&lg% aélillr:n&w?Céh@I er Zelﬂ the first
conposi t i ohydr@gmateddngqtdm eid)- W@ﬁ@aséuhiésdbéoﬁeopwm@ﬁ Of"ﬁﬁlé’h@ﬁ%td prdwagfe of or m

of ¢l ai m 504l rlswdtésﬁafy&ﬁegsf%mggﬁ%fd B rhhact RIS hd iflrds ARAESITDS!

sust ai ned-re e coati e oral dosa formof clalmb5l, wherein
t he sustfi ned-rel ease coating is selected fromthe group consisting of a

wax, fatty al cohol, el l t i I
i nsol ubl e cel | ul ose, %m y?}%er%égefl&% erkyb}{!goqg}éﬂ‘gtsgg‘g}{%grr%rtgpgfst%ﬂlpomrﬁs
dispersed in a ‘controlled-release matrix.

54.  The oral dosage form of claim 37, wherein the therapeutic agent is

20 selected from a group consisting of analgesics, anti-inflammatory agents, anthelmintics,
anti-arrhythmic agents, anti-bacterial agents, anti-viral agents, anti-coagulants,
anti-depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents,
anti-hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents,
anti-neoplastic agents, erectile dysfunction improvement agents, immunosuppressants,

25 anti-protozoal agents, anti-thyroid agents, anxiolytic agents, sedatives, hypnotics,
neuroleptics, B-Blockers, cardiac ionotropic agents, corticosteroids, diuretics,
anti-parkinsonian agents, gastrointestinal agents, histamine receptor antagonists,
keratolytics, lipid regulating agents, anti-anginal agents, cox-2-inhibitors, leukotriene
inhibitors, macrolides, muscle relaxants, nutritional agents, opioid analgesics, protease

30 inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents,
anti-obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional oils,
anti-benign prostate hypertrophy agents, essential fatty acids, non-essential fatty acids, and

mixtures thereof.

35 55.  The oral dosage form of claim 37, wherein the therapeutic agent is an

agent having a potential for abuse.
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met hacrylic acid, copolyners of acrylic acid and nethacrylic acid, and

m xtures thereof. 15 53. The oral dosage form of claimb50, wherein the
first conwosBizsasi s dispersed in a controlled-rel ease nN@OTIVS02/24889 The
oral dosage formof claim37, wherein the therapeutic agent is 20 selected
froma group consisting of anal gesics, anti-inflamuatory agents

anthel mntics, antiS@rr hiaserkdosagsiosm Ozﬁﬁ]talméécW@fFI&Ith%lEi\@Fﬁpéuuca‘%ﬂemW|aF‘aI
agents, 'ﬁﬂloﬁoﬁaﬁbﬁ%eﬁnneaﬂirbltﬁlﬁ&r 655 &ithSlan@nt | - di abetics, anti-epileptics,
ant i -funga agents - gout agents, anti- hypertensive agents,
anti-malarials, anti-mgraine agents, anti-nuscarinic agents,

anti-neopl astic agenys, efgedhl (?osgg’esifo%%tfbﬁﬁn 'SHP@Eé{'%WiHé th%%@ﬁt% agent is an

i mrunosuppressants, 25 anti-protozoal agents, anti-thyroid agents,

anxi ol y$i copigidrang thesadyarspwfect aggpriven epioid anéageiskpt i cs, R Bl ockers, cardiac
ionotropic agents, corticosteroids, diuretics, anti-parkinsonian agents,
gastrointestinal agents, histam ne receptor antagonists, Kkeratolytics,

lipid regul ati ng agets, Biaorabdnspgmform@éataim S¢owhareindhe epioisks sele@ek o ene
i nhi bi tor sy, gtg{p%lohg Jf‘é%hﬁm'i Qlﬁlﬁmlﬁe a[ﬂﬁ%ﬁﬂoﬁin@”ﬁlleﬁgﬁl@t l§enz§’lB{dP#>IQne

anal gesi cs, ease 30 1nhi b tors; 'sex Rormones, stimulant
rel axant's be@ﬁtmldgtbél@mp@i@, byjerphanol, @ﬂlﬂliazé%ﬁ‘ieyn%ééfrﬂl@fpl@ﬁgm tion

enhance i& é}ﬁroino?a{rh 138! dezbAke Qﬁdnﬂﬁ'eﬁl?deagr%ﬂxtﬁphoﬂ@tdlh}tdr&ﬂfﬂlem@' &1ﬁ¥droﬁeﬁhlr¥€e ni gn

pr ost at pertrophy agents, essential ty acids, non-essen
aci ds, an lmenszxaﬂpbﬁlmmee@flol Q@l%lzylthxaﬁ@ww digsanhgtyl butyratediRiPaioRe37,

e o S PRSPy RERALer b oSS Bl ont el
wher ei n t hdihydreetapphing, éerwyhﬂlydrgcmnedpidmmlorpb@m wiramephedonesar bi t ur at e,
or a sti wﬂg@ﬂ&x ét%ldl;[g?soﬂge@llladgﬁé ?@Rgﬂfﬁg@fbﬁrﬁﬁdﬁbgﬁ?vo &latlith

t her apeuti opl ol ‘adver se- t agent S an opi oi d
ant agonllstlof@&ml]'hmpmthne @wé@moﬂ,cmm@fcml micthadane, metapenmemplingpi oid i s

21 phapr o groPA bR aRRShe Ro iy AplRC], Bmpein Rl LR o ne,

but or phanohalbugtheng, nareerphing oetepipenongeemunmy @mcnéonewqdmhmpmver@tum

ai monowadd v eiee i Ees R VRAIAAB, oL TUREREAE bRGaL L e o PRER L e,

di pi panonephenemcamophmperehnm Ipapmadmna)mﬁamgdemhmmmlmmmﬁel

t hyl t |,
Py ocodbre SBehE BhorRRa e T ah MR ine, SRR TRl AR Wafmad)? 2
i sonmet hadopleyrmkemtibaly atoepsablé ealsitikreefoind mevwaphtheeeod nor phan,

59.  The oral dosage form of claim 58, wherein the opioid selected from
the group consisting of hydrocodone, morphine, hydromorphone, oxycodone, codeine,
25 levorphanol, meperidine, methadone, oxymorphone, buprenorphine, fentanyl and
derivatives thereof, dipipanone, heroin, tramadol, etorphine, dihydroetorphine, butorphanol,

levorphanol, pharmaceutically acceptable salts thereof, and mixtures thereof.

60.  The oral dosage form of claim 59, wherein the opioid is oxycodone

30 or hydrocodone.

61.  The oral dosage form of claim 57, wherein the adverse-effect agent is
selected from the group consisting of naloxone, naltrexone, nalmefene, cyclazacine, and

levallorphan.

35
62.  The oral dosage form of claim 57, wherein the adverse-effect agent is
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15 lofentanil, neperidine, neptazinol, nmetazocine, nethadone, netopon,

nor phi ne, mnyrophi ne, narcei ne, niconorphine, norlevorphanol, nornethadone,
nal or phi mr&@p o3adsb’iphene, nor nor phi ne, norpi panone, opi um PETSOZIDMEY9

oxynor phone, papaveretum paregoric, pentazocine, phenadoxone,

phendi netrazi ne, phendi netrazone, phenonorphan, phenazoci ne,
phenoper i dilaleXongioRPHEEXS: piritrani de, propheptazi ne, promedol, 20
properi di ne, propoxyphene, propyl hexedrine, sufentanil, tilidine, tranmadol,

pharmaceutically acceptable salts thereof, and nlxtures t hereof. 59. The
oral dosage form of @-ai nftreraldnsaes fermeé clapn Spwharadhe therapsutic agsat i§roup

consi st i n%&ﬁo&x&bﬁﬁ%@mﬁeamsem@a agemqgemm&a@pm@msgma., codei ne, 25
| evor phanol , neperidi ne, methadone, Oxynorphone, buprenorphine, fentanyl

and deﬁlvatlves t her eof , di pi panone, heroin, tramadol, etorphine,

di hydr oet or phi ne, bugpr pheROdral ddsgf%/eoffopf%@eialm Bb%ﬁ@r@ﬁ%é paloliad&isdisabl e
salts thereof, and m xtures thereo he oral dosage form of claim 59,

wher ei n t heslesisddram the geyr-ensisting Qf)alﬁfiaz‘ﬂ?@s bossaram,ghlordigzepoxied, dosage
formof clghay, e pﬁﬁéﬁm egttafolaqmﬁﬁfep@ﬁfrﬁa%eﬁgﬁn&etdzaanﬁ tiasdpash, from the

group consi st al oxone, trexone nal mef ene, cycI azacl ne, and
| eval | or ph@ﬁu@mgxazwmraqepaas@@éenm ierazeppm; iasglamypharaaseutisally

adver sel@f;&%[;ta@gﬁms thgreof 3 W5 Bka$8 PCT/ US02/ 24889 nal oxone or

nal t r exone e oral dosage formof claimb56, wherein the therapeutic
agent is a benzodi azepi ne and the adverse-effect agent is a benzodi azepi ne

antagoni st. 5 64. Thes Orai“hed&ﬁlatﬂﬁa% Plobh OF chlrie] @l?ferel‘(’{"tﬁé Eéxﬁzohﬁﬁepme

benzodi azepine is selected fromthe group consisting of al prazol am

br omaz epangntagentst t5i fluresseriled, cl orazepate, di azepam estazol am
flurazepan, hal azepam ketazolam |orazepam nitrazepam oxazepam
prazepam quazepam temazepam triazolam_ pharnmaceutjcally 10 acceptable
salts thereof, and n®&t urBee erhkdasage fogs of Tlaam §pavherewdbe theepautis agentis 63,

wher ei n th&rﬁgﬁéﬁ% aggald@gﬁ%.r@g? qgﬁm; %b;?rb fhidfPz@ohist 15 66. The oral

dosage formo e therapeutic dagent is a barbiturate
and the adverse- effect agent is a barbiturate antagonist. 67. The oral

dosage form of claing£6, LGl dbshFrolRoPkiath 3bEwherefthE6iB urate is selected
from the group consisting of amobarbital, aprobarbotal, butabarbital, butalbital,
20 methohexital, mephobarbital, metharbital, pentobarbital, phenobarbital, secobarbital,

pharmaceutically acceptable salts thereof, and mixture thereof.

68. The oral dosage form of claim 56, wherein the barbiturate antagonist

1s a stimulant.

25
69.  The oral dosage form of claim 5, wherein the therapeutic agent is a

stimulant and the adverse-effect agent is a stimulant antagonist.

70.  The oral dosage form of claim 69, wherein the amphetamine is
30 selected from the group consisting of amphetamine, amphetamine and dextroamphetamine
resin complex, dextroamphetamine, methamphetamine, methylphenidate, a

pharmaceutically acceptable salt thereof, and mixtures thereof.

71.  The oral dosage form of claim 69, wherein the stimulant antagonist is

35 abenzodiazepine.
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fromthe group consisting of anobarbital, aprobarbotal, butabarbital,
butal bital, 20 nmethohexital, nephobarbital, netharbital, pentobarbital,
phenobar bwpaBjo13secobar bital , pharmaceuti cal ly accept abl e pealiss2/4369 eof ,
and m xture thereof. 68. The oral dosage form of claimb56, wherein the
barbiturate antagonist is a stinulant. 25 69. The oral dosage form of
claim5, wherein the’2herHjserel @S@B}éhﬂnlogc@méﬁi whareintthe erapgetic agent is

adver se- efd, &a«’%@h g&&fgoﬁélgtmg G HrorBlRYY téﬁnmz@ mdt ?1pﬁeﬁhatemgsna‘ orm of

cl aim 69, reint etamne 1s 30 se ecte from gr oup conS|st|ng

of anphet savihelic sierpidst mathilerder) sthekiorownmph sthinaniase, f?*&hlfﬁné@nw%fi@ amate,

dextr oanp j t | 1
accept abl g%?g(ﬂ ’?ﬁ‘éﬁ%? %ygﬁh@ﬂft&ﬁl}lgg%?% F&ln % &eﬂ@l 5%}%:}%& ﬁﬂéigh%gr myof
clai m 69, mpkutanste;didortarining, plranylesetane dranabinel, nasllcalebbwbaﬁa@z@ppl%eral 35 WO
03/ 013538 | Cy@z{ty%%(?régﬁ?ﬂ g&?&ldeﬁ?@e Highzolas %ﬁof;&?ﬁiﬁ;heﬁé IhFnpReytafyein the

t herapeuti ¢ agent 1s selé om a group con ting of dronabi nol;

gl ut et hi miasecptahle kalisghereofdandsmixtanss thsrrof.  anabol i ¢ steroids, nethyl pryl on,
et hchl orovynol, ethinamate, fenfluram ne, neprobamate, perml i ne,

| evonet hadyl , benzphet am ne, chl orphenterm ne, diethyl gr opi on, phenterm ne,
5 mebut amate, chl or tm rikhe qshledv,%a@cfemﬁéclaunéﬁa\mhqf@mt iisrapevic agent is

benphet g(glo eafﬁo% ﬁLe a%r%géﬁggun fs. Acsuoxgaemgsi mﬁ%sds& ide rm&.gﬁgé

det r opr xyp ene, tlc y acce e salts t er eof m xt ures
t her eof . T@tlcl’rcbimeoglea, caloigmyehafingl laskers) BNé fo7 delivesy toi the cells afitbe %ﬂi@mtl c

agent 12 AeELAR! AohOAmE e sAHAURCRRBHGE 5ﬁq3%ta§o€§{écmﬁfb%a Ggainst

Iaxatives octreotrde, clsa antic ner |umc
bl ockers, @fwlouﬁrbamﬂamlylrabageh@, leaplatiss, dfsulinec s, hlgmamcgigwh hpsmone,

thr O”boxaggerggﬁl géréﬁigﬁggﬁga%gflgm;ﬂbﬁ qﬁt’erfl‘é}?%g’ AR She anélHédeQ‘i’ﬁ’ér&ff agai nst

i nfectiou agen S € aril ns, I nsul 1 n, cal ci t onhi ns,
human g[@vﬁrhthmpommegranglpom holany stimelating @a@m@rmwmmomnn@ lfteindsig

somat ost at ﬁor}%ng)g r&&%l Oﬁéqﬁ{él%ﬁlfﬂo Erés (GEEO A LORPhAEilfbtic l/é%%é Ssifr,C | ony

stimulati roi I"ut el ni si ng ﬁor nmohe rel easing

hor mone ardj:smoateegu,ecsﬂmﬂonmegwhs% redated a¢pt1daumdmnekgﬁmca‘ actor, vasopressin,
desnopressin, calcitonin gene rel ated peptide, and anal gesi cs. 74. The oral
dosage form of claim 37, wherein the ratio of therapeutic 20 agent to
adver se-effect agent74.s fTlonorabdnsagelfotmiofclbin 37, wherei thetadtiodf therapentat i ng

or prevent | g RalilersEORY bR % ANMIBbAET (%1,

75. A method for treating or preventing pain, comprising administering

to a patient in need thereof the oral dosage form of claim 1.

25 76. A method for treating or preventing pain, comprising administering

to a patient in need thereof the oral dosage form of claim 37.

77. A method for treating or preventing pain, comprising administering
30 to apatient in need thereof an oral dosage form comprising a first composition and a second
composition, wherein:
the first composition comprises an effective amount of a therapeutic agent;
the second composition comprises an effective amount of an adverse-effect
agent;
35 effective amount of the therapeutic agent is released in the patient’s small

intestine; and
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to a patient in need thereof the oral dosage formof claiml1. 25 76. A

nmet hod for treating or preventing pain, conprising admnistering to a

pati ent iwomaemssher eof the oral dosage form of claim37. PCT/USA/p880hod f or
treating or preventing pain, conprising admnistering 30 to a patient in
need thereof an oral dosage formconprising a first conposition and a
second conpositi on, lesgibpeameffechze pmpynt of thgnsyersewifeetagnt is aleased Brthect | ve
anount of : i Cots ,, the second conposition conprises an
effective %ﬁ%ﬁﬁ{ggﬁﬁgﬁ%gggggéz-effect agent; 35 effective anount of the

t herapeutic agent is released in the patient's small intestine; and -36 WO
03/ 013538 PCT/ US02/ 24859 Alniifod R Bropfirif 8 chh U8 sARIUM oPllafil® comprising
adver se-effect a?ent Is released | e patient's gastrointestinal tract.
78. A nBt hibestepof preppang thg ord dosagg forpasesge fardrherein. claim 1, conprising 5
the step of preparing the oral dosage formas set forth herein. 79. A

met hod for preparing the oral dosage formof claim37, conprising the step
of preparing the oral9 dosAdgestiiast for arepawng theora) dpsagsiferm eficlaimg37, zomppising 30

35 -37  the step of preparing the oral dosage form as set forth herein.
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